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PREFACE 


Ever since the Introduction of vocationalization in 
our school system ty several States in our country the -paucity 
of appropriate instructional materials has been felt as one 
of the magicr constraints in implementation of the programme 
and a source of greit hardship to pupils offering vocational 

studies at the higher secondary stage. 

The Department of Vocationalization of Education of the 
National Council of Educational desearch and Training, New 
Delhi has started a modest programme of developing instruc¬ 
tional materials of diverse types to fill up this void in all 
major areas of vocational education. The task is too gignatic 
to be completed by any single agency but the model material 
being developed by us might provide guidance and impetus to 
the authors and agencies desiring to contribute in this area. 
These are based on the national guidelines developed by a 
working group of experts constituted by NGERI. 

The present manual is on ** Plant Propagation in Horti¬ 
cultural Crops" and is common portion of the Horticulture or 
related courses in a number of States. It contains activities 
(Practical exercises) to be performed by pupils with simple 
steps to follow, precautions to be taken and data to be ob¬ 
tained and processed. Each activity is complete with brief 
theoretical information, objectives, behavioural outcome, 
evaluation etc. It is hoped that the pupils will find them 
imm ensely useful. 

The pages that follow contain a draft of the writing 
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INTRODUCTION 


About 17 different groups of vocational courses in 
agriculture area have been introduced by the six States and 
three Union Territories, so far. These courses are in vogue 
for the last 4-5 years. From the very beginning, £he Depart¬ 
ment of Vocationalization of Education of NCERT is working 
hand in hand with the State functionaries through various 
programmes organised for the State Officials, vocational 
teachers and others. 3n fact, by now, the Department has 
conducted on the spot studies of vocational programmes for 
all the States except Tamil Nadu to find out the merits and 
demerits of the programme and to suggest appropriate measures 
to solve issues pertaining to the Schema. Beside these stu¬ 
dies, the Department has also organised short-term teacher 
training programmes in agriculture, ill these programmes have 
revealed that there is a great dearth of suitable textual 
instructional materials, specially the need of practical 
manuals was urgently felt. Supply of instructional materials 
and imparting of practical training becomes still more essen¬ 
tial when one looks at the purpose with which the vocationa¬ 
lization of education scheme has been launched. The main aim 
is to prepare the pupil for purposeful and gainful employ¬ 
ment (wage or self-employment). 

To develop models of instructional materials, the Depar¬ 
tment constituted a Working Group to formulate guidelines 
for the development of different types of instructional 
materials and to prepare brief 


examplryhmits. 



Based on the guidelines supplied by the Working Group, 
Horticulture which is an important and popular vocational 
course in agriculture was selected for the purpose of deve¬ 
lopment of inst~ucsional-cum-practical manuals. Later, the 
work of development of teacher's guide and writing of text 
hooks ssiaall also be t^ken up 


content of the Horticulture and similar courses 
offered oy the States end Union Territories under different 
titles was thoroughly' analysed and it was felt appropriate 
to develop six such manuals t neater to the needs of the 
course. The present manual is one of them. While developing 
the manual, Ca: , e was taken that it should include maximum 
number of activity units (practical exercises) so that it 
fulfils the requirements of the course prescribed by the 
States and Union Territories in the Horticulture group of 
courses and also other vocational courses. 

2his manual is envisaged to help both teachers and pu¬ 
pils in the pursuit of « Plant Propagation- which is a part 
the vocation Horticulture, It explains, 'what', ’why', 
and 'how 1 of the activity Units which are essential to deve¬ 
lop required vocational skills in the students. 

In the manual, each activity Unit has been dealt in 
several sub-heads, vi z . instructional objectives, relevant 
information, precautions, materials required, procedure, ob¬ 
servations, expected behavioural outcome and questions. 

Before commencSmg with ar'fnai _ 
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Unit, the teacher should know what exactly pupils have to 
learn and do and whether they will he able to do that ? 
Therefore, in the beginning, instructional objectives in 
behavioural terms should he framed hy the teacher for the 
students. 

In order to acquaint t the pupils about the Activity Unit, 
the teacher should provide them with the required theoreti¬ 
cal knowledge or information relevant to the activity. This 
will help the pupil in the proper understanding of the Acti¬ 
vity Unit. In other words, 'what* and ' why' part of the ac¬ 
tivity Unit should he explained well in advance by the teacr 

i 

chers. 

Once the pupils have understood the relevant theoreti¬ 
cal information the teacher should tell them about the pre¬ 
cautions to be followed before and during the ac tual, execu¬ 
tion of the activity Unit. This will facilitate their smooth 
working. 'How' part of the manual will be described in the 
. 1 procedure 1 which pupil will follow while performing the 
Activity Unit. 4 

Under the sub-head ’observations', the pupil shall ob¬ 
serve the situation, take reading, and similar other points 
as suggested under each Unit which may vary from Unit to Unit 
Wherever calculations are required to be done to obtain the 
results, they are also mentioned under this head. 

At the end of the activity, the pupil shall acquire 

, * 

certain abilities vfadLch should be closely related with ins- 

) 

/ 

/' ■ . - ■ 



truo‘i onal ° b ^tivas Under each activity ait. Those 
abilities shall be listed under the silvhead 'expected beha- 

rr ° Ut00 " S '- &nlUatl0n Shal1 - the a bill ties 

acquired and It win b e done * the couched teachers. 

soaleTo TrTd r aaPSOt ’ 1110 te ^ hSr ^ USS 4 

’ * ’ ^ for each acfeifity Unit, Grade 

1VOTaS6 ° M 136 as Indicated below : 

Presume that there are four aspects or abilities each 
carrying egUal va ,_ h , j s ’ each 

, B . If . , , 8 “* 8 StUdent <>«*»■ 2 As, 1 C and 

points, B 5 3 points, C= 2 points D i 
«>• pupu w t “ tE - D = 1 Point, 

* the tot , ' Whe " thlS is «»1<W 

y the total number of aspects fkl = 

SSade cow 4 orcmtned, he win get m 

SS Point average of 2 . 75 ln ^ 0aae . 

*" tabUlar Pnocontation will be as under , 


4bili& gj*- 


Grade 

Obtained 


Ibtal points 
weigh tage x 
Puint equiva- 
iCTt to grade 

obtained. 


Grade 

point 

average 



1 

2 

3 

4 


1 

1 

1 


G 

L 

A 


1x4 L 4 
• 

1 X 2 2 

1x1 1 

1x4 4 

11 


11/4 

= 2-. if 


Point, B = 3 polnt ( 


° = 2 P ° ll,t > B - 1 point. 



In the last, some questions related with the Activity 
Units are also given. 3he students shall write the appropriate 
answers after the completion of the Activity Unit and teacher 
shall examine them. If required, he shall do suitable corEe- 
ctions and give suggesions. However, answer to these questions 
will not he considered for the purpose of grading. 
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Plant s for food) shelter Ulty to 

PulfU^ent. the reCTOaM » «* aesthetic 

*■" -—* nm ;;; s s ; TOived - - 

oa -Plant parts excepting ; ha ^ gaMon 1S ""*1. If toe 

aalng nutter, propagatlon ^' - r alM M* for i» ero . 

:t whioh may " —' 1 tiJii difforcnt 

8 StUdy “4 Practice of Amt ’ ™ towl ’«l 

Plant propagation ' pro P a «ati°n. ELratly, 

PPlation Md technical skill °'' 1SiSB °* ' ne0hfBlloal »ani- 

of practlcs J; ; hose —*•*.*.. 

gaM5d 83 ttG «« Of P TO pa ga ti 0n . XPBJrien0e - aiS my »- 
Secondly, a kraowladge of cth 
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PPiate methods * vhich these r t ° f PlantS and the 
ls *• thirl important w ^ ‘° * pI ~*a, 

Propagation. lsite f or succ essfta plmt 



" y « 

With the growing need to step up production of fruits 
to meet the minimum requirements of the present and future, 
and the awareness among the people of the importance of 
fruits in the daily diet, there has been a tremendous in¬ 
crease in the demand for quality fruit plants of genuine 
varieties. To meet this sudden and unprecedented spurt in 
the demand for fruit plants, it is necessary that more and 
more nurseries are started all over the oountry. 

Nursery enterprises, besides being highly remunerative, 
provide ample opportunities for young men for gainful emp¬ 
loyment. This manual on plant propagation is prepared kee¬ 
ping in view the three important objectives of imparting 
knowledge of plants, principles involved and the skills 
necessary for successful propagation of fruit plants. The 
manual is expected to be useful for training the youth as 
gardeners, plant propagators and nurserymen. It will also 
be a useful reference manual for teachers and students of 
horticulture and for home gardeners. 



1 . 

1 


.Ac tivity Unit, : STUDY OP GARDEN TOOLS AND IMPLEMENTS 
Instruction al Objectives « 

The pupil should be able to ; 

- identify the different tools end Implements used 
commonly In venous operations Involved in the per¬ 
petuation of horticultural and foresty plants ; 

- Know the common name with synonyms of each tool/ 
implement j- 

-'know the use of each of them ; 

- understand the right operational technique ; 

- know about the proper main 

v P maintenance , repairs and 

storage of them. 

Relevant i nform^-nr, ■ 

a jortant tools , iniTn^ ntma uses 


(a) SPADE 


(b) PICK AXE 


(c) CROW BAR 


(<1) BEG KUDALI- 


u sed for loosening the soil, light 
digging, to prepare the irrigation 
channels, for opening of ridges and 
furrows etc. 

used for deep digging, opening of 

trenches, digging plts , loosonlng of 
..soil etc. 

it is an iron rod usually of 1.5 n 
length, and 2.5 -4.0 cm thick with 

“• end a 8 fiattaned end 

1S USafl for Pits in hard 

soils, 

soii?' ight dlgging ^d loosening of 
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(e) 

(f) 

Cg) 

(b) 

(i) 

Q) 

(k) 

( l ) 

Cm) 

Cn) 


HAND KUDALI for light digging and other inter- 

cultural operations. 

DIGGING FORK 

OR for loosening the moist soil and 

KUDALI FORK 

and mixing manures in pits. 

TRENCHING used for light digging, collection 
HOE 

of soil, irrigation purposes and 
opening of trenches. 

GARDEN HAND used for loosening the soil, 
CULTIVAR 

breaking clods and mixing of man¬ 
ures and fertilizers in the soil. 

\ 

GARDEN HAND for removing stubbles, small sten-el 

HAKE , ^ 

leveling of nursery beds and for¬ 
mation of small beds etc. 

GARDEN HAND for loosening .the soil, breaking 
FORK 

the clods and covering of seeds 
in the seed beds. 

GARDEN TROWEL for lifting larger number of 

seedlings at a time from the nur¬ 
sery beds, seed pans or pots. 

TRANSPLANTING for lifting the young seedlings 
TROWEL 

along with a ball of earth. 

DIBBLER for making holes at the time of 

transplanting of seedlings. 

GRAFTING for grafting purposes, has a sin- 

KNIFE 

gle blade. 



- 10 - 


(o) BUDDING KNIFE for budding purposes. 

(p) GJAFTING-CUM- used for grafting and budding 
BUDDING KNIFE 

purposes, has two blades each for 
budding and grafting specifically. 

(q) PHONING SAW used to cut thicker branches in 

top working. 

(r) PHUNNING KNIFE for pruning of medium-thick bran¬ 

ches in top working etc. 

(s) SEC-ATENR for cutting thinner branches 

(t) WATER GAN for watering seed beds, nursery 
WITH ROSE 

beds and potted plants to avoid 
washing off of the soil and dam¬ 
age to young seedlings. 

(u) BILL HOOK this is commonly used for cutting 

big branches or to remove the old 

and dead branches from a tree. 

(v) GARDEN SHEARS a big pair of scissors usually 

employed fur clipping, trimming 
and pruning the hedge plants. 

(w) AXE used for cutting tree or big 

trees. 

(x) THEE PHJNER used fof* pruning shoots in a tree, 

higher above the reach of a man 
from the ground level. 

(y) LAWN MOWER for uniform clipping of lawn 


grass 
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(z) GRASS SHEARS for cutting lawn grasses and soft 

and succulent twigs. 

1 .3 free au tion a 

- Choose the right tool/implement for specific j°h. 

“ ^eck the tool/implement about its wo iking condition 
"before use. 

- Examine the soundness of the tool//dinplemente1:oToT9 
and after their use. 

- Clean them, if necessary, wash with water and dry, 
oil them periodically. 

- Store in the right way in the right place. 

1 A Materials raqiHrari 

i. Spade 

ii. Pick-axe 

iii. Crowbar , . 

iv. Big Kudali 

v. Hand Kudali 

vi. Digging fork or kudali fork 

vii. Trenching hoe 

viii. Garden hand cultivar 

ix. Garden hand rake 

x. Garden hand fork 

xi. Garden trowel 

xii T Transplanting trowel 

3 dii, Dibbler 

3 dv, Grafting knife 
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(xv) Budding knife 

(xvi) Grafting cum-budding knife 
(xvii) Pruning saw 

(xviii) Pruning knife 

(xix) Secateur 

(xx) Water can with rose 

(xxi) Bill Hook 
Cxxii) Garden shears 
(xxiii) Axe 

(xxiv) Tree pruner 
(xxv) Lawn mower 
(xxvl) lawn shears 


1.5 


1.6 


Procedure 

- totae the different tools/iap!*^ Individually. 
Oet mil acquainted with their-,- 
(e) Common name 

tw Working principle in brief 

Materials: they are made of 

(d) n S9s for different operations. 

OJjser vstlnng 

" r :r 

'■ . «o.t sum,,, 

- /illus- 

-ir^tlrau 
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^ • 7 Ihrpacted beh avioural outcome 

Tha pupil acquires the following abilities to : 

1 “Grade 

i 

- identify and use the right tool/imple- ' 

i 

rnent for specific job ; t 

! 

- use the tool/implament to carry out 
specijfic;. w . rk. efficishtl-y and rapidly 

- maintain and store the tool/implement 1 

i 

in working condition. t 


3 he teacher should evaluate the pupil for the above 
abilities. 

1.8 flues tions 

(i) List out the different tools and implements used 
in the propagation of horticultural and forestry 
plants. 
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(ii) List out separately the tools and implements 
used in the 

(a) management of nurseries 


(L) propagation of plants by vegetative means 
(c) seedling production 


(iii) Compare and contrast the uses of the following. 

(1) Pruning knife and pruning saw 

(2) Bidding knife and grafting knife 

(3) Sp^de and pick-axe 

(4) Transplanting trowel and dlbbler 

(5) Crowbar and big kudali' 


(6) Garden hand cultivator and 


garden hand rake. 



1ST 

2. Activity Unit : STUDY OF PROPAGATION STRUCTURES 

2.1 Instructional objectives : 

•The pupil shoule be able to % 

- know the special structures and equipment necessary 
to provide the nursdry plants am optimum environmen¬ 
tal conditions for normal physiological and growth 
activities ; 

- identify the various propagating structures ; 

- understand and develop skills to construct simple 
structures with available materials, 

2.2 Relevant in formation ; 

The three basic units of propagating structures are : 

Ca) Structures with temperature control and ample light, 
such as a green houseor hot bed, where seeds can 
be germinated or cuttings rooted. 

Cb) Structure into which the youngs tender plants can 

be moved for hardening preparatory to transplanting 
out of doors. Cold frames or lath houses are usedlul 

* 

for this purpose. 

(c) Mist system/chamber. In the propagation of plants 
by leafy cuttings, one of the chief problems is 
to maintain the cuttings without wilting until 
roots are produced. Different propagating struc¬ 
tures are : 

(a) Green houses and their types 

There are different types of green houses. 

The simplest is a dhect-roof. Shiall inexpensive green 
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houses can also be constructed from simple wooden 
poles ana frames. Coffl m srolal grean _ houses 

independent structures or even-span gable-roof or 1 ' 

truetion, proportional so that th 

- convenient wal* Z « ^ ^ U *' 

ohes. Temperature may be con t3n ' 

uu broiled more accurate!v 
ventilation is re-ul*^ ^ ' ly ’ 

r a 0 uiated mfinre perfectly 

are more P onvenient for L ol T ^ 

constructed in many slzes and t ' " “ 

^ izes and types y±z (*\ -i 

:r <w - *—»• --» 

ILT'"■ 

ulon against cold and 

to maximum „ ^osure of plants 

maximum amount of sunlight. 

aasa ^-^ffli^saU2a aaa a : 

Llght ws iBht frames covered 

°f plastic films are v ariouis types 

are popu i ar for 

structures as as f h *use-g a rden 

tlons. Has tic houses a r °°" ler °ia2 installa- 

—. -cept When the m™' " C ^ 

su °h, as f lb3r & „ s hlgh «o,t 

&i-fcMs and a , Pa " elS aP3 u Sed. 


Id cnjl rl fp, 

3he host-bed Is often used for th 
aS a gresn h °^- Seedlings oan he 
“T" — - « structures *7 8113 ^ 

— * elec tric^ 


4 




catQ.es, hot 'water,- steam-pipes, or hot air fines. 


Gold frames are similar to hot-bed except the 
heating arrangements. 

Construction ; 

Cold frames and hot beds are constructed in the 
same general manner. They are usually made of wood or 
concrete. When wood is used, the structures can easily 
be made in such a way that they are movable. This makes 
it possible to set them up at different places each 
year as per- the requirements. The standard width of 
r cold 'frames and hot-beds is 2 meters and the length 
1 is variable depending upon the space needed. 

(h) Lp.th Houses : 

These structure® are very useful ^Ln providing 
. ' protection for con tain er-?gr6wn nursery stock, especi¬ 
ally in 'areas of high summer' temperatures and high 

r % 

‘light intensity, Although' protection is. particularly— 

• important just ^fter transplanting, wel)L established. 

, plants 'also require lath house protection. In holding < 

>^ - * 
shade plants, for assy length of time, a lath house is 

• almosb.a necessity . For tender species, the lath- 

house is -used a& an. intermediate step"between—the cold 

frame and field planting'. , , . • 

*■ ' • . , 

. Con3tructiaiV ; > 

' ^ • , t 

^ ' " Lat]a ’noilse construction-varies widely. Aluminluin 

; " pre-fabricated, lath houses-'are wvkLlable but may-be- 


i 
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more costly than wood structures. More commonly, wood 

or pip§ ,,; supports are used, set in concrete with the 

necessary supporting cross-members. Shade is provided 

with thin wood strips ab./ut 5 cm wide,, placed to give 

V3 to S/3 cover, depending on the need. « The sides 

• '\ 

as well as the top, are usually covered. / , 

i 

A wo ven plastic material- SARAN fabric is used 
widely in covering structures to provide sh'ade. Shis 
material is available in different densities, thus 
allowing various intensities of light on the plan'ts; 

It is light weight and can be attached to heavy wire 
fastened.to supporting posts. 

Cc) Mist chambers/systerns : 

An intermit tent-mist water spray over the cut¬ 
tings in the rooting bed is a very effective aid in 
/ 

rooting the leafy cuttings of a great many kinds of 
plants. !Ihis system is widely used by propagators 
throughout the world. Such sprays provide a film of 

' i 

i 

water aver the leaves and cuttings. This lowers their 
temperature and increases the humidity around the 

L 

leaves, thus reducing transpiration and respiration. 

This mist technique facilitates the rooting 
of cuttings of plants which ^ ^l- previously considered : 
veiy difficult oi impossible to root. In addition, - \ 
the internment mist.keeps .the slow-dotting cuttings ^ 
• •alive Cor-a longer period of time, giving them a ' 

> . i ,,-j -fr i 
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chance to root "before they die from dessication. 

Mist "beds can he set up either in a green house 
for use in 3imtner and winter, or out-of doors in a 
latch house or in open sun for use during the warmer 
months ef the year. Over these beds, nozzles are pla¬ 
ced which p">-iuc(3 a fine fug like mist, Hhe nozzles 
are spaced such that, they give a complete coverage 
of the hed. 

2.3 Precautions : 

- Use the right type of propagating structure for a 
given purpose, for specific plant species, and under 

' a given season or weather condition, 

- Keep the structures in proper working conditions. 
Keep “necessary tools for timely repairs, 

- Keep the working part of the structure properly 
protected against pathogenic organisms, insects etc, 

2.4 Materials required, ; 

i. Various propagating structures 

ii. Simple tools for timely repairs 

iii. Water source etc. 

2*5 Procedure -: . 

- Visit well established horticulture nurseries At 
nearby Agricultural Universities, Jirectorate ©i 
of Horticulture, Experimental Research Stations, 
Private nurseries, 

- Identify the various propagating structures. 
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- Study the construction details and working princi- 
' pies and materials they are made of . 

- Observe the common defects in the structures you 
visit and suggest improvements. 

2. 6 Observation s 

Ihe pupil should record the following observations 
in the given table. 

(a) Observations on -propagating structures; 


Loca- 

Name of 

Dimen- 

Materials 

Type 

Special 

lity. 

the struc- 

tions 

it is made 

of 

features 


ture 

of the 

of 

plants 

if 



structure 


grown 

any 



* * 





(b) The pupil will make drawings of the plant 

growing structures shown to hup during visits 
to the nurseries. 2he drawings will be drawn 
to scale, showing different components and 
plants grown. 

He will also note special features such 
as regulation of temperature, light and humi- 
1 dity and their specific use in propagation of 
plants. 
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2.7 


Ex pected behavioural outcome : 


file pupil acquires the following abil ities to : 

’ Grade 

- understand the need for special 


structures in propagation; 

- understand the use of specific 
structures for propagation of pla¬ 
nts from cuttings, seeds, graft, 
etc; 

- know that the artificial climatic 
conditions are possible to be cre¬ 
ated in special propagating struc¬ 
tures ; 

- select suitable propagating struc¬ 
tures for a given species, under 

a given climatic situation. 


The teacher should.evaluate the pupil for the above 
abilities, 

2,8 Questions 

(i) List out the different propagating structures 
used in the propagation of seeds, cuttings, gra¬ 
fts etc. 





(ii) 


List out the different 
arately for temperate:' 


structures required sep- 
and tropical situations. 



“* Mte *“ b oHatniiTO to 
the f °liowing structures. 


construction of 


a) Sreen house 


L) Hot hed 

c) Cold frame 

i 

d) Lath house 

e ) Mist chamber 



i « 


i 



Distinguish between : 

(a) Green house and lath house 

(b) Hot beds and cold frame 


Descfibe the usefulness of mist chamber in 
propagation of plants, 
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U gerent 
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™ots mi these pots. ° P< aS S00n as the 
CW 15 ° m P ° ts ! Wed for .row* 

^ well rooted outt lns 


is 
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of several kinds of plants and small plants of 
all kinds. 

(c) 22,5 cm pots : Commonly used for growing almost 
all kinds of annuals. 

(d) 37.5 to t-5 cm pots: These large pots are used for 
growing Dahlias, Cannas, large crofco.is. shrubs, 

4 

roses, etc. 

(e) Pots of special sizes and shanes : Used for spe¬ 
cial purposes eVg. Seed-pans, which are broader 
than deep and are used for seed sowing. 

(f) Pots for plants like ferns, which have shallow 
root system, are less deep than the normal pots, 

(g) For seedlings of trees, as those of the mango, 
sapota and the like, with long tap roots, long 
pots are used for raising root stocks. 

(h) Orchids which require plenty of drainage and ser- 
ation for their.roots are best grown in pots with 
perforations all.over the sides. 

(±) Pots used in the cultivation of b^g plants virt¬ 
ually consist of-two distinct pots-ons inside the 
the other, a narrow space being left be tween the 
two for being filled up with water, damp :poss, or 
sand to keep the soil in • the inside pot containing 
the plant always moist. 

Classifi cation of -pots i 

\ » 

Pots may be classified into fewo groups viz. 
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clay (earthern) pots and non-clay pots. 

Clay nots; 

(a) Thumb pot : It is small CJ-10 cm) and is used 
for raising very young plants. 

(b) Madaki (15 cm); Used for raising medium sized 
plan bs, generally root stocks. 

(c) Parali: Used for raising herbaceous cuttings and 
seedlings. 

(d) Seed Pan : Hat in shape -with height less than 
the bottom. Used for raising seedlings. 

(e) Kunda (15-22.5 cm) : Used for growing small and 
medium sized ornamental plants. 

(f) Nand (37-5 to 45 cm) : Used for growing big or¬ 
namental plants. 

(g) Pela i Tall with narrow bottom, used for raising 
root stocks of mango, sapota, gauva etc. 

(h) Perforated Pot s Used for growing aerophytes 
like orchids. 

(i) Hanging pots : Generally used in indoor for de¬ 
coration of living rooms and canopies. Ihe^fc are 
ornamental in shape and design. 

In non-clay pots, the containers are made of 

1 

material other than clay. 

Non-clay nots : 

(a) Hats ; Essentially shallow, wood, plastic or 

metal containers, used for raising seddlings for 



zriy-jBhiit i r\ g _ 

CbJ ai>re P ° t3 (? to lO.cmj . 
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Ihevtshould have 'sufficient drainage holes depending 
upon the size and use. 

Care should be exercised in purchasing the earthem 
pots. They should no-, have protruding edge at the top 
and bulge or curve in the middle of the sides. 

3* *+ Materi als requir ed ; 

Fots of differeat shapes and sizes of all types ( a s 
listed under 3.2). 

3.5 Procedure s 

- Know the name and -understand the specific use of each 
type of pot. 

- Note the various sizes and shapes ef different kinds 
of pots. 

- Study carefully the various parts of the pot. 

- Note the dimensions and record the measurements. 
Critically varify the number of drainage holes, posi¬ 
tion and size of the hole. 

- Test the quality of the earthem pot by gently tapping 
mth a finger or a dry stick or a small piece of stone. 
If i- sounds metcoJ-ic, it is well burnt and the clay 

•used is of good quality. 

3he pupil should record the following observations 
in the given table- 
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(i±) Measure the dimensions of given pots and work 
out the volume of the pot mixture required for 
filling 100 pots* 


Ciii) List the qualities of an ideal pot ,/ 5 


(iv) What are the special,types of pots ? 



4. 


^Act ivity Uni t _j STUDY OP DIFFERENT MEDIA FOR 

propagation. 

Jins true tipn a l obiecfviyp g • 

3he pupil should be able to : 

- know the meaning of propagating me dia ; 

V that there several media and mixtures of 
different media • 

- understand the qualities/characteristics of a good 

propagating medium 5 

- Oete^e the water holding capacity of each medium. 
Relevant infnmi^-h^^ . 

J^at is a, pw=» dinm 9 

“e Plant »™Pa4atlng medium ls deldned ^ „ 
agency Ifcat en alaes md helps ^ seed ^ 

C ! 6Pt ^ 111 SetttaS *« or roc . 


iracterjst-if'c. n1 


iSoi^edli 


Ca) TZtZ ^ SUffl0l6ntly -nd dense 

w the seed or cuttings In pi aee durtag gep . 

mmation or rooting. g 

(W TOlU ° e t»t when either ■ 

" ” dry - shrinkage after dryw is 

undesirabLe. ying is 

must have, a good water holding 

not hare to he ^ f " 41,34 

«« It must be sufiicientnv t0 ° gently, 
water a^ ns ^ “ »** — 

aW 5e ^*t tog adequate aeration. 



— 3 2 « 


l 


Ce) It must be relatively free from weed seeds, nema¬ 
todes and noxious (harmful) disease causing or- 

k 

ganisms. 

(f) Its p® must be suitable for the plant being pro- j 
pagated or grown. 

(g) It must be free from excess saltfc. ! 

(h) It should withstand steam sterilization without i 
any delecterious effects. 

(i) It should not undergo any chemical change during 
sterilization or afterwards. 

Tvnes of meclia. : 

There are over ten different media arid their chemical 
composition are as below s 

(a) Soil ano -its com-positjbon t Soil is composed of 

i 

materials in solid, liquid and gaseous state in 
proper proportions for a satisfactory plant gr¬ 
owth. Ohe texture of soil refers to the relative 
proportion of : 

(i) Sand (2 to 0.05 mm in particle diameter)" 

(ii) Silt ( 0 . 05 . to 0.002 mm - do - 

(iii) Clay (less than 0.002 mm - do - 

The principal textural classes are : Sand, sandy 
loam, silt loam, clay loam and clay. A typical 
sandy loam may consist of 75 f° sand, 14 % silt 
and 11$ clay. 

Soil structure refers to the arrangement of 
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the above parucles in the entire soil mass. 

fffid 'its comp osition ; Sand consists of ai t 
rock grains ( of size ranging from 0.05 to 0.20 
mm diameter) formed as Result of weathering of 
various rocks. Its mineral composition depends 
on the type of the parent rock. Quartz sand, gene , 
rally used for propagation purposes, consists 
chiefly of a silica complex. The type of sand 
used in plastering is satisfactory for mooting 
of cuttings. It is worthwhile mentioning that : 

(i) Sand is the most widely accepted rooting med- 
um for cut tings (particularly for ever green 


species). 

(li) Relatively inexpensive and readily available. 
Cm) It is not as retentive of moisture as other 
media, Hence, needs frequent watering. 

Uv) It should he fine enough to retain, some moi¬ 
sture around the nuttings, yet course enough 
to allow water to drain off. 

(0) i Peat consists of the 

remains of aquatic, marsh, hog or swamp vegeta¬ 
tion, which has been preserved under water in a 
Partially decomposed state.' Peat is often added 
to sand in varying proportions, mainly to incr¬ 
ease the water holding capacity of the mixture. 

° 0J:i:tnatl ™ t=*9s an excellent rooting . \ 
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medium for cuttings of most species. 

(d) Sphagnum moss and its composition : Commercial 
sphagnum moss is the dehydrated remains,of such 
acid hog plants as Sphagnum papillosum an d S. pal - 
ustre . It,is relatively sterile, light in weight 
has a very high water holding capacity (absorbs 
10-20 times its weight of water). 

Stem and leaf tissues of sphagnum moss con¬ 
sist largely of groups of water holding cells. It 
is generally shreded before it is used aa a pro¬ 
pagating medium. It contains very small amount of 
minerals. It is also used with sand in equal pavfcs 
for rotting stem, leaf and root cuttings. 

The moss material that is used under our con¬ 
ditions as a propagating medium is an epiphytic 
bryophyte which grows abundantly dm the tree tru¬ 
nks and branches in the tropical and sub-tropical 
rain forests. As it possesses similar characteri¬ 
stics as sphagnum moss and since sphagnum moss is 
not available in large quantities in our country, 
the epiphytic bryophyte is used in place of spha¬ 
gnum moss. 

(e) Veimiouldte and its composition s Vermiculite is 
a micaceous mineral which expands markedly' when • 
heated. Chemically, it is a hydrated magnesium- 
aluminium-iron silicate. It Is very light in 
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weight, neutral in reaction, insoluble in water 
and able to absorb and retain large quantities 
of water* 

(f) Leaf mold arc Jtn com p oailion : Maple, oak and 
pongemia a.r$ among the' leaf types suitable for 
leaf mold. In preparing such a medium alternate 
layers -f lov/es and soil are heaped up preferably 
under the shade. Watering once in a day will has¬ 
ten the decomposition of the leaves. The leaf mold 
will be ready for use in about 10-11 months. It may 
contain nematodes, weed seeds and noxious insects 
and diseases, so it should be sterilized before 
using. 

(g) Shrgfled bay ]j , _,, sawdust, wood shavringa : Can be used 
id soil mixes, serving much the same purpose as 
peat moss, 

(h) Potting mixtures j 

(i) For potting of rooted/cuttings and young seed¬ 
lings : 1 or 2 parts sand plus 1 part loamy 
soil plus 1 part peat moss or leaf mold. 

(ii) For general containers grown nursery stock : 

1 part sand plus 2 parts loam soil plus 1 
part peat moss or leaf mold plus 1/2 part 
well rotten F.Y.M, 

^•3 grecaut-i on a ; 


i 



- Procure the right medium for specific purpose. 

- Prepare potting mixture of the required composition 
for specific groups of plants. 

Materials required : 

i. Propagation media 5 


(a) Soil 

(f) 

Leaf mold 

(b) Sand 

(g) 

Shreded bark 

(c) Peat 

(h) 

Saw dust 

(d) Sphagnum moss 

| 

(i) 

Wood shavings 

(d) Vermiculite 

i 

U) 

Coir dust 

Measuring cylinders 

(1000 ml) 


iii. Physical balance 

iv. Strainers 

v. Water 

vi. Glass containers. 

Procedure i 

Determination of water holding capacity of media : 

- Weigh a suitable quantity (25~50 gm) of the propa¬ 
gating medium. 

- Transfer the medium to the glass container (Do not 
compress the medium). 

- Add measured quantity of water (the rooting medium 
should be immersed completely in water). 

- allow it to stand for about £ minutes (Do not dis¬ 
turb or oftmpress the medium) 

- After the required time, drain off the excess wate 



M 


from the container by decantation. 

- Measure the water drained (in ml). 

■Qbservati'nno . 

510 P u P il should record the foiin • 

Rowing observatio 

in the given table ? 


, eristics 

, ■ °f the 

;—--media. 


„ . . ^ Water 
Weight held 

hy the 
medium 


Water 
holding t 
capacity i 
of the i 

jpedluffl , 


GalCUl at-j^o . 
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citT nf 4 -u the «ater hoi din? 0a 

city of the medium hv ~ t 8 ■ 
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of the medium = — Is tx) ion . 

teere ’ w = of TO ter J ld 
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X = ^ight of ffledium 
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Grade 


- use the right type of propagating 1 

media for specific purpose ; ’ 

- determine the -water holding capacity ' 

t 

of tho medium ; ' 

i 

- understand the desirable qualities/ ' 

i 

characteristics of each of the diffe- 1 

i 

rent media used commonly in propagation' 

i 

of plants and in growing container ’ 

plants. . ‘‘ -- 

/ 

The teacher should evaluate the pupil for the above 

V ' 

\ 

\ 

abilities. 

( Questions i v 

(j_), porous and well drained medium facilitates easy 
t semination., of seeds to a greater extent as com- 

i ° 

, pared to non-porous, poorly drained medium. Give 
three reasons. 


i 
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(ii) Saturated medium may retard or entirely prevent 
the germination of most of vegetable and flower 
crop seeds. Explain. 


(iii) In .general firming of the medium immediately af¬ 
ter sowing the seed facilitates germination. Give 
reasons. 


(iv) Ehumerate the qualities of a good propagating 
medium. 


(v) Mention five important propagating media used in 
the propagation of horticultural and forestry 
plants . 
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(vi) Mention the ideal propagating media that could 

f 

he u,sed in air-layering in order of 

CaO 00 CO 


(vii) What should he the proportion of sand, soil and 
leaf mold_in a potting mixture for rooting of 
cuttings ? 
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Zand 


5.3 


5A 


Parts of the seed 

The plumule (rudimentary shoot)Zthe radicle 
(rudimentary root) together known as primary axis; 


are the important parts of a deed . 

What is seed viability ? 

The capacity of the seeds to germinate under 
favourable conditio^ is known as viability. This 
can be determined by (a) Germination test and (ii) 
Tetrazolium test. 

Seed identification 

To maintain genetic purity of the plants, one 
should have knowledge about the character* of the 
seeds such as seed weight, size, markings and germi 
nation percentage. 

Precautions ; 

- Select seeds free of impurities and without inter 
nal dormancy for actual germination test. 

- Prepare tetrazolium solution and apply it under 
darkness or subdued light. 

- Provide enough time for germination of seeds, 

i. 200 healthy bean seeds and 200 freshly extra¬ 
cted lime seeds, ( 

ii. Twenty sets of petri dishes. 

i 

iii, Tlfty disas of filter papers. 



iv. Four beakers of s$o ml capacity. 

v. One wash bottle with distilled water. 

Vi. iiiphenyl tetrasolium tehloade (Tro) solutlon . 
Procedure » 

- 5» 5« 1 1 Efll JLYQ'XbPVcynv ; 

** 20 seeds of bean and lime in separate 
bealceis for 3.4 hours. Remove the seed coat and 
count the number of embryos present by recor¬ 
ding the number of plumule with radicle present 

in the seed. Wdrlr nuf +>,_ 

K out the average number of em¬ 
bryos per seed. 

2 Jjgiffllnat _1 nr -hoof . 

Prepare 10 sets of petridishes. in each 

petridish, sow 10 bpnn « ^ 

> w 10 bean seeds and 10 lime seeds 

separately and allow than to geralnate . feep 

the filter paper moist by adding water through 
water bottle. 

After 3 - 1 + days take thQ germinat;iQn . 

Record the total number of seedc? 

U1 seeds germinas 

an^ those not germinated. 

mmTT 

\ 

Prepare 0 .? per cent TTO solution by disL 

(iTl'lo? 8 5>lEhenyl boride ■ 

m in a coloured bottle. 
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In the petridishes put 20 embryos (plumule + 
radicel) of bean seed and lime seed separately. 

Treat them -with 0.5 per cent TTG solution and keep 
them in darkness ovemigl't. 

Next moring observe for the colour change in 
the embryos. The embroys which are viable will re¬ 
act with TTC solution and develop pink colour, 
whereas the non-viable ones will remain unaffected. 
5.5.4 Identifica tion of seed§-t 

For identification of the seeds of horticul¬ 
tural crops of your region, determine average seed 
weight by weighing 100 seeds and average seed size 
by taking measurements of 10 seeds. Record the col¬ 
our of the seeds and special markings if any. Pre¬ 
pare a rough sketch of the seed. 

5,6 Observations, : 

'The pupil should record the following observations 
in the given table : 

i) Average number of embryos per seed. 


1 

Total No. 

Total No. 

Average No. 

1 

t Grop 

t 

of seeds 

of embryos 

of embryos 

1 

dissected 

counted. 

ner seed. 

1 


1 . 
2 . 

3* 

4. 

5 . 
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il) Determination of vlaMUfey of seeds by chemical 
Methods ; 


Crop 

Total No. of 
embryos tre¬ 
ated with TTC 

Total No.of 
embryos deve¬ 
loping red 
col OIL. 

liability 

percentage 

1. Beans 




2. Lime 




iii) Observation on Perminatinn nf «oph r 

• 





Crop 

Total No, of 
seeds sown. 

Total No. of 
seeds germi- 

Germination 

percentage. 

1, Bean 

t 

2. Lime 

* 



weight seed size seed 
■ --—B&*.-§iae_ 


RLg- 

ure. 
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5.7 Calculations t 
Cron ; Beans 

i) Average number of embryos per seed in beans 

= Total No.of embryos separated 
Total No. of seeds dissected 

ii) Germination percentage in beans 

=*• Total No. of seeds germinate d -joo 
Total No. of seeds sown x 

iii) Percentage of viable embryos in beans 

= Total No. of embryos giving red colour with TTC 
Total No. of embryos subjected to TTC test. 

Crop :_Ljme 

i) Average No. of embryos per seed in lime 

= Total No. of embryos separated 
Total No. of seeds dissected 

ii) Germination percentage in lime, seeds. 

- Total No. of seeds germinated 100 
Total No. of seeds sown x 

iii) Percentage of viable embryos ir, lime . 

= Total No. of embryos uivi.-jg red colour 

with TTC _ x 100 

Total No. of embryos subjected to TTG 
test. 

5.8 Expected behavioural outcome : 

The pupil acquires the following abilities to : 


* Grade 

- know the importance of seeds in * 
plant propagation ; 1 
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De tween 


- know the difference^ monoembryonic 
and poly embryonic seeds ; 

-■ know the importance of nucellar 
seedlings ; 

<- determine germination percentage ; 

- find out seed viability ; 

" identify the seeds of horticultural 
crops of the region , 


i 


The teacher should equate the pupil for the above 
abilities. 

.9 .Questions ; 

1. Describe the parts of a dicotyledonous seed. 


ii. What is ? polyembryonic seed ? 


iii. What is the importance of 


nucellar seedlings ? 




iv. 


What ia. seed viability ? How do you" determine 


it ? Descrite two methods. 



^rvH vi tv Unit : STUDY OF PHEW5EIMIWATION SEED 

TR&AWENT. 

Instructional objectives ..: 

The pupi^. should he able to : 

- know why the pre-germination treatments are required' 
~ understand the effects of pre-germination treat¬ 
ments cn seed germination ; 

- find -che solutions to the problems of seed ger¬ 
mination in horticultural plants. 


Seeds of certain horticultural crops may fail 


to germinate due to the presence of impermeabLe seed 
coverings (seed coat), chemical inhibitors (inhibi¬ 
tory dormancy) and dormant embryos (embryo dormancy). 
Under the above circumstances, pre-germination seed 
treatments are essential to improve the germination. 

There are four important pre-germination seed 
treatments i 


Mechanical scarification 

’y 5, 

Acid scarification 
> 


Signification and. 


Soaking the seeds i*r water. 

It is a process of mechanically altering the ' 
seed coat by breaking or fferatfehingj the seed coat - 
-to make it permeable to water and gases. 
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3Sh±s is done to modify the hard or impervious 
seed eoat by using strong corrosive concentrated su}.- 
phuric acid which acts on the seed coat. The duration 
of the treatment should be standardized in case of 
each seed, 

iii) --'.us ti i c- a jgj.p'0 

It 13 a process o/ exposing the moist seeds to 
low temperature, often required to bring about the 
prompt and uniform seed germination. This treatment 
permits physiological changes to occurs- within the 
embryo of the seed, which is known as after ripening, 
lv) Soaking the seeds in water : 

The seeds are allowed to stay for few minutes 
(5-10 minutes) in hot water and. then, over night in 
cold water, This will soften the hard seed coat, re-* 
move inhibitors and re'duce the time of germination. 

6.3 Precautions : ' ■, 

i 

- While rubbing or cracking .the seeds, care must be 

taken to see that embryo Is not damaged, \ 

- Mechanical scarification is for large sized seeds. 

f 

Such seeds are to be used in small quantities. 

«. Acid, scarification is for small sized seeds, Curing 

i 

acid treatment, the charring should affect only the 
,J seed coat and not the embryo, 
u Handle the aoid with care. > 
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_ Daring stratification, keep the seeds always moist. 

- Do not leave the seeds in hot water for a long per¬ 
iod (not more than 10 minutes). 

- Dry the treated seeds under shade. 

. 4 Procedure ; 


a ^ Mechanical scarification, : 

Materials required : 

i. Sand paper or file or hammer. 

ii.Sapota seeds (20 numbers). 

Procedure : 

- Hub the seeds on sand paper or cut with file or crack 
the seed coverings with a hammer, 

- Sow the scarified and unscarified seeds separately 
in seed beds. 

b. Acid,scarjfjcation : 

Material required : 

i. Concerrtrated sulphuric acid (specific gravity 1,84) 
ii.Glass beakers (250 ml) 

iii.Glass rod. 

iv.Separating funnel, 

v. Guava seeds (about 250 in number) 

vi. Tap water. 

Procedure : 

- Take the given dry seeds in a glass beaker. 

Add concentrated sulphuric acid gently in the ratio 
of two parts of acid for one part of seed by volume. 
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- Stir the contents at regular intervals to produce 
uniform results. 

- Allow the seeds, to remain in acid for about 20-30 
minutes. 

- At the end of the treatmen fc 7 remove the acid. 

• , oua ‘"Juuc -ni ’-T'. 1 y to remove all acid and 
sow them immediately or dry the seed and s tore. 

c. SGratification : 

Materials required : 

i,Media: (fine sand or chopped peat moss or vermicu- 
lite). 

ii. Container (wooden box 2 , x1 , x6 n or pulythen bags 
or glass jar or cans. 

Lii.Apple or grape vine seeds (about 1000 in number). 

- Take fresh or moistened apple seeds. 

- Take the moist (tout not wet) fine sand and arrange 
a layer of about 5-8 cm thickness at the bottom of 
a wooden box. 

« Arrange moist seeds in a layer of 3 to 5 ® over 
the layer of sand. 

- Repeat the layers of the sand and seeds alternating 
with each other. 

- Keep the b«x at a temperature of 0-10 C for about 
one to two months. 

- At the end of the treatment, remove the seeda and 
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sow them immediately. 



i. Beakers (2j0 ml) 

ii. Hot plate or burner 


iii, ik-eXuiom-T-Bi- 
it). Water 
v. Glass rod 


vi. Gulmohar seeds (Jo seeds). 



- Take hot water (77°-100°C) In a container. 
“ the seeds to the hot water. 


6.5 


Remove* the heat immediately by adding cold water. 
Soak the seeds in cold water for 12-24 hours. 
Select swollen seeds for sowing. 




The pupil should record the following observations 
in the given table • 

1. lime taken for germination 


2, Percentage <Sf germination 


m T.._ 




Total 

seeds 

No. of % of 

germinated, germination 

Remarks 

11. 

_12*_ 

1^. 


6.6 Calculations i 

Note : 3he pupil should calculate the percentage of 

germination as per the formula given below. 

Germination per cent * No.of seeds germinated 100 

No. of seeds sown x 

6.7 ' Expected-hehavioural..._out_cpm e : 

The pupil acquires the following abilities to : 

' Grade 

- use different methods to overcome 

t 

seed coat dormancy ; 1 

- use different methods to overcome era- 1 

t 

bryo and inhibitory dormancy; 1 

i 

~ understand the beneficial influences 1 

i 

of hot water on seed coat in seed * 

i 

germination ; J 

~ appreciate the importance of pre-ger- » 
mination treatments for improved seed » 

t 

germination ; ’ 

i 



calculate the gemination 
percentage , 


The teacher should evaluate the pupil for the 
above abilities. 
questions ; 

i. What is scarification ? 


ii. How concerttrated sulphuric acid alters the seed 
coat to promote early gemnination ? 


Name 

t sii horticultural! cro P s which require pre-geimi- 
nation seed treatments and why ? 


iv. distinguish between scarification and stratifica¬ 
tion. 




7 


£T & 

Activity Un it : PREPARATION OF SEEDBED, SEED PAN 

AND SOWING OF SEEDS. 

7 .1 In s tr.ug._tianal o b.i ec tive s : 

The pupil should he able to j 

- know the importance of raising seedlings in seed 
beds and seed pens ; 

- learn the selection of suitable site and containers 
Lo raise seedlings ; 

- understand the optimum requirements for sowing 
the seeds and for ®eedling growth ; 

- prepare seed bed and seed pan to raise the seed¬ 
lings ; 

- sow the seeds in the beds and pans. 

7. 2 Relevant information s 

Most of the vegetable crops, ornamental plants 
and certain fruit crops are propagated by seeds . 

Such of those horticultural crops which can stand 
transplanting shock are raised in seed bed or seed 
pans. 

Why to raise the seedlinR stocks in seed nans and _ 

It is very easy and convenient to look after 
the young tender seedlings growing in a small but 
compact area. 

Seedlings can be easily protected against in¬ 
sect, pests and diseases. 

. Favourable conditions for growth can be provided 
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ease to the growing seedlings. 

Economy in space. 

More time would be available r 

• “• i “ • -«—^ *- to °;~ of 

~ to***. * 

Very minute seeda ^ ^ 

Suit able si 4 e an . Seed Pans. 

•A sheltered sunny situ ■*.• 

, , y ituation away from h-f □■ +. 

hut neax'er to tha *. ^rees 

the water source ls an ldeal 
Preparing the seed beds _ 81 plaoe f°r 

1110 3011 ° f tbe seed tod should be line t ♦, 
porous and firm t n . 11250 te *tured, 

^ better provlde good aeration and drainage 

etter Sewtaatlon-.and aeedl1n „ age 

sandy l 0a m Boilg g growt h. Loam and 

;:r:: rr—- 

ginisms. lsease causing or- 



Seeds may be so* by ^ 

’Sowing in rows J ng or in rows # 

reasons; vanta S eous due to tte followlng 

Easy to remove the SeP Hi ,• 

- *«er circulation of ^ ** • 

vwt damping off, thS Sems to W 

- Cracking of soll over 

pressure permits a seeds by the upward' 

^ mic s some of 

f the weaker ones to deve, • 
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\ 



lop. 

- Plant protection "becomes easier and e.motive. 

- Weeding and other cui tu'-al operations arc made easy. 

Benth of .so 

ihe depth or sowing depends,on the &>-:e of seeds, 
m general, the seed has to he covered to a depth 
, a bout four times Its diameter. Very fine seeds should 
be covered lightly, If at all. A flat bottom furrow 
is better than ' V shaped ones to avoid overcrowding 

of seeds. 

7.3 p-rp-rtRutions_ : 

- Prepare the raised beds to avoid damping off. Ihe 
surface of the beds should he made fine and smooth 
_ Provide sufficiently .large drainage holeCs) to the 

seed pans. 

- Use. porous media to provide good aere‘ 1 '... 
-Dlsin^actL the media "before sowing. 

Treat the seeds against, seed "bom diseases before 

sowing. 

- Follow furrow sowing,. 

. Compact the soil around the seeds after sowing. 

— Avoid thick sowing. 

_ Maintain uniform and proper depth of sowing . 
Water the seed beds and seed pans regularly. 

7 .^ Procedure *• 
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i. Hand kudali or pick-aase 

ii. Spade 

iii. Soil leveHler 

iv. Lin e rope 
v» Metallic tape 
vi. Leaf mould 
P_rocerliJTv=j « 


Measure and nark the required area, 

Dio the marked area to a depth of 30 - 4-0 
incorporate the leaitaould. 


cm and 


- Break the clods, 
tilth. 


level and bring 


it to a fine 


- Prepare the raised beds of si ze 300 cm length, 
100 can width and om height. 

- Make small furrows at 1 J cm apart. 
®csnaEa±ion_af_£asi. Eafl _. 

Ma,tgri ia ig__ p eaui rp H 

i.«...C3 S „ „„ „ ,, tsllM) n 

seedflat. , * 

ii. Wooden flat ( n r An • - 

_ , . ; xong ’ 30 cm wide and 10 

cm deep). / ,u 

iii* How makers. 

Crooks (large, medium and small slze ). 









1 


v. Pot mixture (one part r p n 

parts of fine loaf no-l 


bwo 


vi. Water eon with rest*. 

vii. Coarse sancU 

viii. Required seed ma^ort-w,!. 

Procedure : 

- Clean the seed pan, 

- Cover the drainago holew by placing a large crock 
with its concave side down. 

- Place some medium sized pieces of crock over and by 
the side of the large crock. 

- Put a layer of crocks broken upto the size of large 
pea seeds, the entire drainage material making a 
depth of about 3 cm. 

j. ^ ** - 

Sprinkle 2-3 handful of course .-mhd n +1 ' o crock 

pieces forming a thir. 1 aycr to prevent fine soil 

- 

from clogging the drainage, 

- fill the remaining space with pot mixture leaving 
2 cm headspace, 

* 

- Leave the pot mixture and compact it with slight 
pressing 

Water tne seed pan copiously.' 

- When the water has drained away, the seed pan is, 
ready for sowing* 

c." 6owing of seeds : 
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7.6 


Materials , requir ed 
i. Seed ma v^ri;-.l 


ii. Dithler 
iii. Sow mater, 

iv. Sand ( to mix with Te ry mlnute seeas) 
v * Water can with rose 
vi. Soil leveller 
Frocerinrg . 


- Make Shallow itaovs J cm apart to the seed bed 
and seed pan. 

Sow the seeds in ftirrows wi +•>, n 

uxiows with a spacing of 1-2 

cm apart to the required depth. 

Cover the seeds with fine sand or lepf 
- Compact the seed * hand or snjl , 

Water the ted or pan with rose can. 

Hhserv-nt.inw g.- 

pupn should record the fnn„ • 

flowing observations . 

Ilme taksn for gemination 

Uniformity to gemination 

Compare the efficia.ib'v '.»j 

lency. and economy of raising 

seedling stocks Tn o j 1 

tocks in seed ted and seed pan. 
Germination percentage 

Becord we &k seedlings. 





Ejzpecfred behavio ural outcome : 

Ihe pupil acquires the following abilities to j 



“ Prepare raised seed bed ; 

prepare seed pan or seed flat and 
do sowing ; 

- .understand the importance of the 
drainage in raising the seedlings ; 

- know the method of sowing the seeds 

- know the importance of depth of so¬ 
wing. 


Grade 


2be teacher should evaluafo ^ 

evaluate the pupil for the above 

abilities. 


.flue s t:t on a • 

i. Mention tie disadvantages of Mljlng ae seeds 


in seed 


bed . 


ii. 


Seedlings of costly F., hybrids 
pans . Why ? 


are raised in seed 
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) 

iii. Why do you prefer raised seed bed to flat bed ? 
Give reasor 3. 


iv. What are the factors that influence the depth of 
sowing ? 


v. Why the growing of seedlings in seed beds £s y res- 
tricted to certain horticultural crops ? 



8 . 

8.1 


inti Vi tv Unit : TRANSPLANTING OF NURSEHT PUNTS. 
Instructional objectives : 


The pupil should be able to i 

- understand the importance of transplanting horti¬ 
cultural plants ; \ 

- learn different methods of transplanting ; 

- know the requirements of horticultural plants while 
transplanting ; 

- know the importance of plant hardening. 

8.2 Relevant information : 

ttbat is transplanting ? 

ihe process of transplanting consists of moving 
the plants from one place to another with the intention 
or having them transplanted in the new location for 
their continued growth. 

What is the importance or transplanting ? 

Die art of transplanting is widely practiced in - 
horticultural work. It is important in the growing of 
vegetable crops, flowers and fruits. She building sites 
are made attractive”, parks are established; highways 
are provided with shade; fruit orchards are established 
and flowering plants are rendered more valuable by ado¬ 
pting this practice. Besides, many vegetable or flower 
plants are raised In the seed beds and later removed 
to the main field. 

Methods of transplanting 

Following are the three important methods of 
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moving plants : ! 

Bare -rooted transplanting. 

i 

Shifting. 

I 

Balling and Burlapping. 

Bare- ro o te d t r an s pi an tin g 

In this method, the plant is removed with its root 
from the soil in which it has grown* and is replanted 
in a new .location. The root system of a plant moved 
in this way is seriously damaged by physical injury. 
Nevertheless, this method is used widely for herbace¬ 
ous plants and for deciduous trees and shrubs. 

Shifting : 

Under this method the plants are initially reared 
in pots or containers and later moved intact to a 
large container or to a permanent location. In this 
method, the soil remains intact, with little or no 
damage to the root system. The plant species that do 
not stand transplanting well are successfully moved 
by this method. 

BaMfcing and Burlappin g,.: 

Alm ost the same results obtained in the 
shifting method may be obtained for larger plants by 
balling and burlapping. In this method, the plants a 
dug to include the main roots intact in a ball of ea 
which is supported by burlap. This procedure is cornu 
only used in moving evergreen plants and also decidi 



species during the growing season. 

■iiat is h aajgBaas-aML^ •> 

Hardening is a process by which the plants are 
conditioned to stand adverse conditions after *rans 
P “ g to the fiel , with varied conditions such _ 

hlgh6r OT 1 °'" Br teJ ° reraturss . wind, dry soll or 

air, and hot sunshine, ihis v 

mia 13 don ® by subjecting the 

plants to relatively lower * 

. ,, temperatures and. *r a 

dually withholding the moisture. 

Hardened plants have a better developed root- 
^tem. Such a root system obviously ls able - 

tho ^ 1 able to Supply 

0 tCp "° re “Jequately with moisture PPlj 

Hardened. *. plants ^ ^ ^J?'*** “* 

™ ■» “»**» ««, L» 

rrr “ - ■ - * •—r 
»:r r i:rr —- -— 

transplanting shock better than tm* 

o-s which are not hardened. * 

■Bggjeautinri.q . 

- Herbaceous plants should be ram™ a 

Hod With leas, a d fr ° m the «<* 

with least damage to their roots. 

- Transplanting should be done »•„, 

rooming or let „ * 01 9ally the 

g " lata the evening. 

- ■Transplant evergreen fruit - 

eatth. Pl0PtS a Hall of 
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- Defoliate evergreen fruit plants while transplanting. 

- MrLle transplanting large plants, byrlapping must 
be done. 

- lake care that the plant stem is buried to the 
same point as it was in the nursery. 

8.4 Procedure : 

8.4(a) Bare-rooted transplanting 

Materials required 

i. Digging fork (for large plants) 

ii. Transplanting trowel (for small plants) 

iii. Water can 

iv. Secateur 

v. Metallic tape 

vi. Line rope 

vii. .Required stock plants. 

Procedu re.. 

- Copiously irrigate the plants to be lifted for 
transplanting. 

- Lift the plants with the help of 4 digging forki and 
remove the dead and dried roots with the help of a 
secatuer. 

- Mark ' v ut the positions for transplanting. 

- Dig pits (size of the pit varies with the size of 

the plant)l 

- Pill the pit with a mixture of 3:2:1 part 's of 
manure, red earth and sand, if the soil is not good. 



- Water the pit copiously 2-3 days prior to trans¬ 
planting to facilitate proper settling of soil. 

" On the day of transplanting, make a hole (sufficient 
to f-preae the root) in the centre of the pit. * 

- Spread out the rooty in tn e hole in their natural 
position ani cox or vo.th soil or manure mixture. 

- Press the soil round the plant to ensure the contact 
of roots with soil. 


- Water the plant copiously. 
8.4(b) Shif ting 

M&tgr lfll required 

i. Container stock plant, 

ii. Digging fork 

iii. Water can 

iv. Metallic tape 

v. Line rope 

ProceduT-p 


- Water the selected container stock plant copiously. 

Kemove the plant from the container with a ball of 
earth. 

' I * UOW tee siven 8.4 (a) for pi^tin# 

8 * 4 (C ^ 

_Mg.te rl al s vp. q nj re 
i* digging fork, 
il. Gunny cloth 
iii, Water can 


if 

'H 



iv. Metallic tape 
v r Line rope 

vi. Required stock plants 

vii. Secatuer 

viii. Goir or suthli 
Procedure 

- Water the sbock plant a uay in advance to facili¬ 
tate easy lifting. 

- Lift the plant with a hall of earth and press the 
soil around the roots and secure the roots by bur- 

lapping. 

- Wrap around the top of the plant with gunny cloth 
to facilitate handling and to protect the branches 
(burlapping). 

- Follow the procedure given under 8,4 (a) for plan-* 
ting. 

nbflarvationa : 

3 k e pupil should record the following observations : 
Number of plants established successfully under 
different methods of transplanting, 

Percentage of success (establishment). 

Record the observations in the following table fo 


each of the method. 



SI. 

No, 

Method of 
transplan¬ 
ting. 

No. of 
plants 
trans¬ 
planted. 

No. of Remarks 

plants suc¬ 
cessfully 
established. 

1 . 

Bare-roots. 



2. 

Shifting 



3, 

Balling 




Expected behavioural outcome ? 

Bae pupil acquires the following abilities to : 


- learn the skills of lifting the 
plants ) 

- understand different methods of 
transplanting ; 

- do-aide optimum time for trans plan - 
, ting ; 

- leam how to prepare pits for trans¬ 
planting , 


Grade 


Eae teacher should evaluate the pupils for the abovt 
abilities. 

Questions *. 

i. Vfoat is hardening 1 
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ii. Why removal of leaves in certain plants is preferred 
before planting ? 


iii, Why planting in winter is not generally taken up? 


iv. What is the relationship of reserve stored food to 
the recovery of a transplanted plant ? 


v. In what specific way does hardening enables a plant 
to become re-established more readily following trans¬ 
planting ? 



Activity Unit, ; - STUDY OF SPECIALIZED STKJCIURES OF 

PROPAGATION( RUNNERS, SUCKERS AND 
OFF SHOOTS) . 

Instructiona l Objectives : 

The pupil should be able to know : 


- the various specialised structures ; 

- the use of various specialised structures for pro 
pagation of different kinds of plants ; 

- understand the morphology and regeneration of 
these specialized structures. 

Relevant in formation ; 

l& lat a , r e spe cia lized structures ■? 

Specialised structures are the modified stem, 

used in vegetative propagation of plants, ffiey are : 
A) Runner 


runner is a specially stem which develops 

from the axil of a leaf at the crown of a plant, it 

grows horizontally along the ground and strikes roots 

at the nodes and produces new plants. E x . Strawberry 
B) Sucksr 


aough Strictly speaking the tea suofcer is app¬ 
lied to shoots which arise from the roots, sometimes 
the tea. ■ sucker' is applied to shoots which arise 

tte St “ 8130 as Pineapple and hanana. ^ 
oal example of sucker is Chrysanthemum. 



X ^ 

G) nff-shoot- v \ . _ ^ 4- h p 

* Offshoot is a lateral hraV produced from 

v^+- These "branches may 

stem of a monocotyledons plant. , ^ : 

develop root on the plant Itself, or. they td 
dueed to develop roots after Ration. 

Bx. Date palm. few horticultural crops j 

It may he stated that ' , ! 

a re propagated vegetatively hy making use of monner, 
sucker and offshoots. ! 

5 the morphological characters of these 

specialised structures. 

_ Do not cause damage to the mother plant at the 

of separation of runners, suckers and off s o 

. 1 + 

i. Strawberry plant 
ii. Banana clump 
ul . Date palm (if available) 

iy. Knife 

v. Spade 

M ^ #.»•»“ —“ “ s 
■„«.«». - •* »•—- 

■with the soli. , , —. r- 

banana clump. Note the mother plant sur 
_ observe a banana ox y 

.^inAad by suckers. ; 
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- Uproot a ban an rhizome and observe the different 

stages of sprouting of dormant buds which develop 
Into suckers. 

9*6 Observations ; 


i) Draw a portion of straw berry plant showing a 
runner and label the different parts, 
ii) Draw a habit sketch of a banana clump showing 
suckers around the mother plant. 

ill) Draw a sketch of the underground rhizome of banana 

showing the development of suckers in various 
stage. 

9-7 ^^PsatoUa ^ural mb... . 

1116 PUPU a0<1Ulres *• following abilities to , 


- familiarize himself with the mor¬ 
phological characters of the spe¬ 
cialized structures ; 

- understand the method of production 

of new plants using such special!- ' 
zed structures ; 

- know the importance of these spe¬ 
cialised structures in vegetative 

v'TV-rr-in rf«-> 4—5 ov- .n 


Grade 


i 
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9.8 


abilities. 

gngHti.ons.._s 

i. How are new plants 
strawberry ? 


propagated vegetatively in 


ii. 


What is a suc*er 1 How 
banana ? 


suckers 


are produced in 
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io. Af.t-.-1-iritv gaii ! preparation and planting op guttings', ; 

10.1 Instructional objectives : ' ! 

— - -- 4 

The pupil should be able to : j 

- know the importance of cuttings in the vegetative 

A 

propagation of plants 5 

- know the preparation of different types of stem 
cuttings ; 

- know the conditions necessary for planting of the 
stem cuttings, for rooting. 

10.2 Relevant information : 

What is a cutting ? 

A cutting is a detached vegetative part of the 
plant, which on separation and planting is able to * 
regenerate the'missing parts and develop itself into 
a new plant. 

Importance of cuttings in the vegetative propagation 
of plant i 

It is,an inexpensive and quick mathod of propa¬ 
gation. Large number of uniform plants can be produced 
using few parent plants. It does not involve speciali¬ 
sed skills. 

Types of stem cut ting a j 

Based on the age and maturity of shoots detached 

for vegetative propagation, stem cuttings are classi¬ 
fied into s 

(i) Herbaceous soft wood cuttings 
Cii) Semi-hardwood cuttings 
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I “ 

Ciii) Hardwood cuttings 

10a. Sub-Unit : PREPARATION AND PLANTING OP HERBACEOUS 

SOFT WOOD CUTTINGS . 

10.1 (a) Bel even : Information ? 

Softwood cuttings ar? the herbaceous immature 
shoots separatee Tran the plants early in the growing 
season, The> are 15 cm l° n S• Terminal 2-3 leaves are 
retained and the rest are removed. Retention of leaves 
is essential, because the cuttings do not have enough 
food reserves. Though they root easily,they need spe¬ 
cial conditons such as shade and humidity for rooting. 
When planted, they regenerate missing roots and deve¬ 
lop into new plants. 

1n. 2 (*) Precautions. : 

- Do not use sWoctc- growing in the shaded interior 
for preparation of the cuttings. 

- Do not retain too many leaves at the time of plan¬ 
ting. 

— Prepare cuttings in the cool hours of the day. 

- Always plant softwood cuttings in shade and humid 
conditions. 



i. Plants to be propagated (stock plants) 


ii, Secateure 
iii. Watercan 



iv, Knffe 
v. Sand 
10.4(a) Procedur e j 
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Procure 5 potted healthy Pilea or coleus plants. 
Cut and remove 10 healthy succulent 10 -15 cm long 
shoots from eaclo plants, 

~ 111 each sc, ftwcod cutting retain 2-3 leaves at the 

top and remove the rest. 

Prepare a sand "bed - 90 cm long,50cm wide and 30 
cm high, under shade and water it. ' 

- Plant the cuttings in the sand bed giving a spa¬ 
cing of 7-8 cm within the row and 15 cm between 
the rows. While planting, make sure that half the 
portion of the cutting is buried inside the sand. 
Lift the cuttings one month after planting and 
look for rooting at the basal portion. 

If sufficient number of roots are produced,lift 

them and plant each rooted cutting in a separate 
pot. 

Wtt) fl umm, : preparation and planting of semi-hardwood 

CUTTINGS. 

10.1(b) Relevant Information ■ 




**<% 


Semi hardwood cuttings 


are partially matured 


shoots, separated from the pi^ta 
of the growing season. a ey root 


during 

easily. 


of some leaves m .cuttings is 


essential. 


the middle 
Retention 
They need 


[..A, *•* 



-Go- 

3had9 ^ humidity for rooting. 'Sis' ^i-hard wood 
Puttings on planting will regenerate the feeing 
• parts end develop into new plants, 

.*j.*.» '* '■ 11 ' 1 ' ' A. 1r(n of the cuttings. 

■ locations for preparation oi l e , 

Do not use fast growing shoots. 

..Plant the'Cuttings in shade and humid conditions. 

. Do not retain all the leaves in the cuttings. 

i 

10 .3(^)-.Mai*^^ ; “* ' — ' * ~ 

i; - v Stock‘plants ' 
li. Secateur 
iii. Knife 
■ iv. ' Sand 

v 1 . Water can 1 - 

10.4(i3)_£EQfiedure,*. . ^d 

prooure 5 healthy potted gemi™ plants. 

- FroG v f ^ length from each 

ram ove 10 healthy shoots of 1$ cm 

plant. on lv 2-3 terminal leaves 

' "" on' each cutting, retain only 

and remove the rest. 

, cu +- 1u st helow the hasal 
. Give a slanting Taasal cut 3- - 

node in Hlae cutting. 

. prepare s sandhed 90 cm long, $0 cm Wide and. 

. ,,,-30 cm jiigh ^ and water it. 

™ t.hs cuttir.gS for rooting in tbe 3an 
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i 

provi din g a spacing of 7-8 cm within the row and 
15 cm "between the rows. While planting, see that 
the basal two nodes of,the cuttings are inserted in 
the soil. 

- Water the cuttings regularly. 

- Lift the cuttings one month after planting and 
examine for rooting at the bottom of the cutting. 

- If sufficient number of roots are produced, lift 
cuttings and plant each rooted cutting in a sepa¬ 
rate pot. 

10(c) Sub-Unit? PREPARATION AND PLANTING- OF HARDWOOD CUTTINGS 

10.1(c) Relevant information \ 

Hard wood cuttings are fully matured and Ugli¬ 
fied shoots, detached from the plants at the end of 
the growing season. They do, not require,any special 
conditions for rooting as compared .to softwood, and 
semi-hardwood cuttings. Since they have, sufficient 
food reserves, there is no need to retain leaves during 
the planting of the cuttings. They root in the open 
sun. 

10.2(c) Precautions 1 \ < < , - , 

- Use fully, matured, and lignifieH shoots only for 
preparation of the cuttings., 

- Completely defoliate the shoots after separation. 

- Make, sure' tfial;.- th$ basal cu,t,is ohligue.gnd, close - , 
to thq node; and the top cut is transverse and 2 cm 
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above the node, to maintain the polarity of the 
cuttings. 

10.3(c) Ma terials required, ; 

i. Stock plant 

ii. Secateur 

iii. Knife 

iv. Sand 

v. Watercan 
10.4-Cc) Procedure ; 

- Select 5 healthy Acalypha plants. From each plant, 
cut and remove 10 fully matured and lignified 
shoots of pencil thickness. 

- Remove all the leaves retaining portion of the 
petiole. 

- Sach hard wood cutting should he 15 ” long and of 
pencil thickness with 3 _1 + nodes. Length may vary 
according to the length of internode. 

- lha basal cut should he slanting and close to the 

node and top transverse and 2 cm above the node. 

— Prepare a sand bed 90 long, ^0 cm wide and 
30 cm high, under shade or open sun and then water 
it. 

- Plant the cuttings in rows in the sand bed at 10cm 
between the row as well as within the row. 

7 - Plant the cutting at a slanted angle and ensure 
that 2^3 basal nodes are turied in the rooting 
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medium. 

- Water the cuttings .regularly. 

- Two months after planting, lift the cuttings 
and examine for rooting. 

- If sufficient roots are produced, lift and plant 
each ruoted cutting in separate pots. 

lO.Jv . Observations ; 

- 3he pupil should record the following obser¬ 
vations in the given table. 

Table j Booting of stem cuttings 


Tyne of Date of Date of No.of No. of No. Of Percen- 

cutting planting rooting days cutting cut- tage 

taken planted tings of 

for rooted roo- 

rooting ting. 


i) Soft 
wood¬ 
cutting 

ii) Semi- 

hardwood 

cutting 

iii) Hardwood 
cutting. 
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ln , 

■f roc>tin J ' Total No, of 1 ^ 

Percentage of rcotin., _ roote d ———tt * 

in cutting ~TotajrfoTof cutt-rn 3 

planted 

,o - j —- ■ 


aEflKWBSS4S< >« 

of plants *, 

understand toe 

routing of the 

cuttings*, 4 . 

■ ° f steffl 
cuttings. 


100 



t 

\ 

i 

t 

i 

i 


t 

ae teacher should evaluate the pupil for the 
a Pove abilities. 

10 . 9 mssmm-' semi-hard wood 

i.»y are leaves retained in 


4- 4—1 v*i C 


, not essential for rootin? of the 
ii. Way leaves are n 

bard wood cuttings ? 
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& 6 

-Act ivity Unit ; PROPAGATION OF PLANTS Ef LAYERAGE. 
11.1 Ifl_sJ' .ru.ctional objectives : 

Tho pupil should be able to ; 

- understand the importance of layering in vege¬ 
tative propagation of plants*, 

- know the different types of layering ; 

- undo'V. can cl r.he mechanism of development of roots 
on a stem while it is still attached to the? parent 

plant ; 

- know the skills to induce rooting on the stem 5 

- know the conditions required for proper rooting 
of layers ; 

- practice layering. 

1 1 i 2 .Relevant information ; 

What is layerage ? 

Layerage is the process of development of 
roots on a stem while it is still attached to the 
parent plant. The rooted stem is then d®£a 68 ed'-t<> 
become a new plant growing on its own roots. Such a 
rooted stem Is j movn g 5 I lay! j r . 

How roots re generate on the stem ? 

Root formation durln g layering is stimulated 
by various stem treatments, which cause an interrup¬ 
tion in the downward translocation of organic mate- ’ 
rials (carbohydrates, auxins and other growth factors) 
from the laaves atfd shoot tips. These materials accu- 
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mulate near the point of treatment, and rooting 
occurs at the point of interruption. 

Mventage of layering : 

Most methods of layering are relatively simple 
and can he practiced out of doors or in the nursery. 

Layering can give a high degree uf success 
•with comparatively less skill , 

In the case of plants in which layering occurs 
naturally Clike black raspberries, goose berries 
and currants), it is simple and economical method 
of propagation. 

Limitations of layering ; 

Layering is an expensive method of propagation 
since it requires considerable hard labour and does 
not lend itself to the large scale techniques cf 
mechanization. 

Layered plant requires individual attention. 

Number of salable plants from a given number 
of stock plants is limited. 

Methods of layering i 

Ihere are four important methods of layering. 

a) Simple or tongue layering 

b) Compound or-serpentine'layering 

c) Mound or stool layering and 

d) Air layering or goo tee 
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ii (a) Sub-unit : SIMPLE OR TONGUE LAYERING 
11.1(a) .Relevant Information ; 

In this method, a partial cut is given on a 
branch and is bent to the ground and treated por¬ 
tion of it is covered by soil leaving the terminal 
anC' of the branch exposed. Root initiation takes 


place at the bent and hurried portion. 

11.2(a) Precautions : 

-Eliminate light from the part required to form 
roots. 

-Keep a stone or brick at the place covered -with 
soil to keep the layer in place. 

-Layering should be done during early spring. 
-Layering branch should be nearer to the ground. 
-Layered shout should not be disturbed until the 
end of growing season (2-3 months). 

11.3(a) Material required ; 

i. Knife 

ii. Wood splinter (piece of wood) 

iii. Stone or' brick 

iv. Stake (bamboo) 

v. Gunny .thread or twine 

vi. Stock plant (Uasminium, Bougainvillae etc) 

vii. Water can 
11,4(a) Procedure : 

-Select healthy and flexible branch towards the 
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base of She plant. It should be nearer to the 
ground and sufficiently long (50-60 cm). 

- At a distance of about 15 to 30 cm back from the 
tip, give a sharp slanting inward cut and insert * 
a wood piece. 

- Bend the shoot gently to the ground so that the 
cut part can be inserted into the soil. 

- Cover the rooting region with soil. 

- Keep a stone on the part covered with soil to 


keep the layer in place. 

- Drive a vertical stake into the soil by the side 
of the layered branch, 

- Ha the branch properly to the stake with gunny 
thread. 

- Water the layered portion regularly so as to keep 

ialthoough, it moist ^ till root initiation takes place, 

11(b) Sub-Unit : COMPOUND OH SERPENTINE LAYERING. 

11 .1(b) Relevant information : 

Compound layering is essentially the same as 
simple layering, except that the branch is alter¬ 
nately covered and exposed along its length. The 
branch for compound layering must be a longer one, 
so that it can be layered at several places along 
the branch. This method can be followed easily for 
creepers like Bougainvillae, Uasminum etc. 

11. 2 (b) .Precautions :■ 




compound layshxng 
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- Ihe branch for compound layering must be longer 
one. 

- The branch must be flexible. 

- Ihe exposed part of the stem should have atleast 
one bud to develop a new shoot. 

11.3(b) Materials required ; 

(ij Knife 

(i± ) Wood splinter 

(iii) Stone or brick 

(iv) Stock plant (Jasminum) 

(v) Water can 
11.4(b) Procedure : 

- Select healthy, flexible and Ion* branch (100-250 
cm) which is near to the ground. 

- Give sharp slanting invert cut passing through the 
node at 30 cm,6o cm, 90 cm and 150 cm from the 
tip. 

- Bend the shoot gently to the ground and insert 
the cut portion of the stem alternately into the 
soil and cowr the rooting region with soil. 

- Keep a stone on the covered soil to keep the 

/ 

branch in palace. 

- Water the layered portions regularly till rooted 
layer is Separated. 

11(c) Sub-Unit s MOUND OB STOOL LAYERING 
11.1(c) Relevant Information t 
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I 

In this method, a plant is cut back to the 
ground level during the dormant season, and the 
soil is heaped around the base of the newly deve¬ 
loping shoots. After allowing sufficient >time for 
root development, individual rooted layers are 
separated from the mother plant and planted. 'Jhis 

method is practiced to perpetuate apple loot stocks. 
11.2(c) Precautions : 

- Cutting, back should he done before the new growth 
starts the following spring. 

Mounding of soil should he done in stages* 

" 11:10 hei ? ht of mounding around the developing 
shoots should not be more than one half of its 
eight. 

- Dae rooted layers are cut close to their base 
tp keep the height of the stool plant low, 

1 ‘»-3(o) Materials required : 

Ci) Pruning saw 
(ii) Secateur 
Ciii) ooamy soil 
(iv) Water can 

. 5tock Piants of apple root-stock. 

11.4(c) Procsiurfl • 

Select the plant to be mound layered. 

- Cut back the plant to 2.5 cm from the ground 
level. 
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- Allow the new shoots to develop. 

- When these shoots have grown 7-15 cm ^'^l d - raw 
up the loose soil around each shoot to half of 
its height. 

- When the shoots have grown to 20-25 cm? add soil 
again to 'half of the height of the shoot. 

- Add soil again when the shoots have grown to a 

height of about 35 to 45 cm. 

- Water the heaped soil regularly and allow suffi¬ 
cient time for the development of roots (2-3 months) 

- Then cut the rooted shoots close to their base. 

11(d) Sub-Unit : AIR LAYERING OR G00TEE 

11.1(d) Relevant Information i 

In air layering, roots form on an aerial shoot 
where the stem has been girdled. The rooting medium 
is tied to the shoot for getting root initiation. 

Best rooting medium for air layering is sphagnum 
moss as it holds large amounts of water till root 
initiation and their development. 

Whv nolvothvleno film is us ed in air layerlngj? 

Polyethylene film, which has high permeability 
to gases, low transmission of water vapour,ind suf¬ 
ficient durability to withstand long periods of 
weathering, has teen largely used as enclosure io 
surround the rooting medium, 
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11.2(d) free a.uti on a ; 

iHetain lar^e number of active leaves- un the 
layer to speed up root initiation. 

- Scrap the exposed surface to ensure complete re¬ 
moval of phloem and aambium to retard wound hea¬ 
ling. 

Use moist r,utin* medium but it should not be 
too wet. 

11.3Cd> Materials ream rad • 

Ci) Knife 
(ii) Secateur 

(in) Polythene sheet or tube (200-300 ^uage) 

(iv) Gunny thread 

(v) Sphagnum moss 

(vi) Stock plant 
11.4(d) Procedure j 


vv fur 




«g±@cu t-uB branch 

it a point 15-30 ran back from the tip of the 

sh-ot, make ,a girdle Just below a node by removing 
a strip of birk (2,0 -3.5 cm 

S«ap the espied surf aoe gently to rranove any 
trace of phloejn or cambium. 

Cover the iirtied portion ^ 
moss. 

\ 

Ete the the girdled portion usinr 

a polyethylene >heet or tube. ^ iflg should b/ ' ' 
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perfect so that there is no exit or entry for 
water. 

- After observing the fully developed roots through 
the transparent polytshylene paper, separate the 
layered shoot from the parent plant by a gradual 
cut. 

11.4 Observations i 

The pupil should he able to observe and record'the 

« 

fullowing : 

Regeneration of roots on the layered shoot. 

Number of roots developed per layer and length of 
roo t. 

Time taken for regeneration of roots on the layered 
sh’'ot. 

Record observations in the following table fcr 
each of the methods. 

Method of layering ; 

Name of the plant : 

Date of layering s 

SI.No.of Extent of rootinT" Date of Time taken 

layer _ No. Length Separation for 

__ separation „ 

i. 

ii. 


iii. 


ii,5 


11 . 6 . 
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ls2S£Ji ^^ . 

PUPU 9CaUlreS the lowing abilities to 


- P^per shoot for layering . 

Acquire needed skin fur layering'- ! 

undertake lar^e s^nin 1 

scale propagation of t 

plants ty layering • r 

- *«* m w , llm J 

methods of layering, 

JmUW tte tlme 811(1 of sepa- 

ration of routed layers. ' 

*£5^?™ abmu e ^ 0Uld eva1 ^'WpupH 

t 13 "layerage and how it differs *r 

Iers trom cuttagei 


r 

i 


di.What 


are limitation 


°f layerai’e 


9 

* 


iii.Jfane thre 


6 1 “ POrtant merlta of layers , 
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iv. Huw dues Jirdling a stem facilitate root for- 
mati’on ? 


v. State in brief the importance of polyethylene 
films in air layering,. 


vi. Mame 3 each of horticultural crops -which can he 
perpetuated by simple, compound and air layering, 
i) Simple layering 1. 

2 . 

- 3 * 

11) Compound layering 1. 

2 . 

3. 

iii) Air layering 1. 

2 * 

3. 
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IC-tiVitY TTMi s USB OF GROWTH REOITT ^tobs tm pt ^ 

E3QPAGATTUW . 

12-1 Instruetional objecti ves : 

Ihe pupil should he able to : 

- know the names of common growth regulators and 
their use in different methods of plant propa¬ 
gation; 

- prepare solution, powder or paste of plant growth 
regulators ; 

know the methods of application of growth regulators 
in cuttings and air layers fur rooting. 

12 * 2 -Relevant information ; 

jdkat is Plant growth regmlnhny ? 

It is a complex organic compound other than 
nutrients which when applied in minute quantities 
are able to promote or inhibit growth. 

■ Kifl43 —of Plant gr owth regulators "* 

The following are some of the important growth 
regulators used mainly for promotion of rooting in 
cuttings or layers, 

i. Indole acetic acid (LAA) 
ii. Indole butyric acid (IBA) 
iii, Napfchalene acetic acid (NAA) 

Ihesa are auxins which promote rooting in 
cuttings and layers. 

Methods of ajMicatioQ 


i) Quick dip method 



ii) Prolong dip method 

iii) Powder method 

iv) Paste method 
12.3 Precautions : 

- 'file concentrations prepared should be optimum 
for rooting of cuttings or layers. 

- Do not stock the prepared solutions or th*?lr 
formulations for Ion? periods. 

- Prepare the required quantities as and when re¬ 
quired. 

1 2. b Materials requ,ire_d 

i.IBA ' ' ' 

ii. 95% alcohol 

iii. Chemical balance 

iv. Measuring jar (100 cc) 

v. Beakers 

vi. Glass rod 

vii. Pestle and mortar 
vlii. Lanolin paste ; 

ix. Talc or other inert powder 
x. * Petri dish 
12.5 Procedure ; 

a. quick dip method ; 

- Weigh 1 gn of IBA on a piece of butter paper 
or any other non-sticky glazed paper to prepare 
5000 ppm of IBA solution. 
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- Transfer it carefully in a volumetric flask of 
200 ml. 

- Pour a small quantity of 95# alcohol in the flask. 

-A 

■- Place the stopper over the bottle and shake slowly 
till the IBA is dissolved. If it does not dissolve 
readily, add more alcohol and shake. 

- Make up the volume by adding more alcohol. Md al¬ 
cohol very slowly and carefully so that you can 
stop when the volume reaches upto the graduated 
mark. 

< 

- Close the bottle and shake vigorously so that the 
solution is homogenous. 

- Pour approximately 150 ml in a beaker of 2^0 ml 
capacity. 

- Dip 10 cuttings for 5 seconds in the solution. If 
all the ten cuttings cannot be accommodated together 
dip 5 cuttings and after taking out, dip 5 more to 
make 10 cuttings . There is no harm in using the 
same solution again and again, but care should be 
taken that the whole operation must be finished in 

a short time, otherwise the evaporation of alcohol 
changes the concentration. 

- Hold the cuttings for a while to dry the alcohol. - 

- Plant in a pot or nursery bed carefully. 

b. Powder method ; 

- Weigh 1 gm of IBA on a glazed or butter paper. 
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- Transfer the material into s. morter. 

- Grind thoroughly so that the IBA crystals become a 
fine powder. 

- Weigh - 49 gms of talc or any other inert powder and 
transfer the same to the morter. 

- Mix the inert material and IB4. thoroughly in the 
morter. 

- Transfer the mixture into a petridish. 

- T^ka 10 cuttings and make a fresh cut at the basal 
end so that the powder sticks to the cut surface. 

- Dip the basal cut end of the cuttings in the growth 
regulator mixture, so that the powder sticks at or 
near the basal end, 

_ T a p liglbitly to remove excess powder. 

- Plant in a pot or nursery bed. 

- In case of layers also it could be applied similarly 

for rooting. 

n. Paste method., : 

- Weigh 1 gm of IBA. 

- Weigh 49 gm of lanolin paste on a butter paper and 
and transfer it to a 2^0 ml beaker. 

- Heat the beaker so that the paste starts melting. 

- Add 1 gm of IBA into the melted paste and mix it by 
stirring it with glass rod. 

- .Remove it from heater and cool it. 

- Take freshly prepared 19 cuttings and apply small 
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12.6 


quantity of paste to the out end with the help 
of glass rod or forefinger. 

- Han't the cuttings in the prepared .bod fa- rootln 

- *> ease of lavers also it'could be appiied S1M _ 
l&rly for poo ting« 

■Observetlong • 

1118 5111)11 should re<:OTd ^e following m the 
given table. ' \ 


■Method of Mn TT?-ST-^- ;_i 

Tneataat cuttings cuttings Uavs“ * ? ° f ~ No - 

-‘■““-“•■S- •£8£LK_S&. 


12.7 


»“ 

Pupil should calculate the follow, { 

i) Calculate, the quantity of tra *•« L 

" oi I BA required for the 

:::rr 100 * - ~ 


Cii) Calculate the quanta of ^ ^ ^ ^ 
l0n ° f 1000 ppia pas <* 100 mg of 1 ba. 


-. 3 ! 
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Evnactad behavioural outcome : 

The pupil acquires the ability ft® : 

- understand the importance of -growth 
regulators in plant propagation ; 

— prepare .growth-reula,tor solution, 
-powder- and-paste -; 

treat the..cuttings- or' layers usings 
different methods. 


Grade 


' 3he-'teacher should evaluate the pupil /for the above 
abilities, 

-jjjuestions i 

i, Why do yotr-use-plant" growth'regulators in plant 

\ • 

propagation ? 


ii. Name the different plant growth regulators*' 






iii* Wiat is the 




% «tosh cut >11 asjedsa it the ^ 

*“ mr KM « Wtatta of - 
re SUlators ? 


end 


i 



Activity Unit ; RAISING OF ROOTSTOCKS FOR GRA FTING 

AND BUDDING . (Mango, Citr us fruits 
Ber). 

Instructional objectives . ; 

The pupil should he able to : 

- know the importance of root stocks in grafting and 

bud din g • 

- know the criteria for the selection of rootstock; 

- know the various staps of raising rootstocks of 
mango, citrus and ber. 

Relevant information : 

Idha.t is a rootstock 

Part of the graft which provides root system to the 
grafted plant. 

What are the desirable chara cters of a_rootstock_? 

i. Plants selected for rootstock should be. healthy 
and vigorously growing, 

ii. It should be compatible with the scion. 

iii. Age of the rootstock at the time of budding or 
grafting should be about one year. 

iv. Should have adaptability to local Soil and cli¬ 
matic conditions. 

How rootstocks are raised ? 

Rootstocks are normally raised /by seeds in the seed 
bed and then transplanted in the nursery bed at pro-f 
per spacings for budding and grafting. Taey are also 
raised in pots and polythene bags. 
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^3.3 Precautions * 

i.select fresh end healthy seeds for sowing . 

ii.Soll *edia or pot mixture should to 

fertile and treated with fungicides. 

ill.Depth Of seed sowing should not be very deep or 
shallow , 

iv.Seeds should he treated with fungicides ^ ^ 
seed home or soli borne diseases 

V 'r;““” » *■”•«»*«■ a o, 

^ or in pots or polythene hags at appropriate 
time to avoid weak growth. 

vi.Hant protection measures 

Til.Do not allow t 1,1 

on th UPt ° thS h6lSht ° f 20 -3° «- 

on tne stem, 

i- Seeds of mango, ^ 

r aou?h l«non and 

local variety of her. 

** ” 3eefl »•- Polythene ba»s ( 2?x1 e e . , 

250 gu age . a ’ S C2 ? x1 ? *) of 

ili- Pick axe 

iv « Spade 

T. ftun yard manure/compost 

v i* Pine sand 

Vii ' Mater oan «th fi ne hose _ 


13. if 
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? roc a dure : 

jalsjJLi of rootstocks 

Prepare raised bad (1mx5mx20-30 cm). Upper 2.5 to 
5.0 cm of the bed should be covered with sand mixed 
with compost or Farm Yard Manure. 

Collect the man50 fruits from vigorous growing 
local variety and extract the stones after removing 

the juice. 

Sow the seeds in the prepared beds in rows (25-30 
cm apart) at a spacing 10-15 cm and at a depth of 
5 cm. Sowing of seeds can also be done in 30 cm 

pots directly). 

Cover the seeds properly. 

ftemova the seedlings along with the stone when the 
new leaves are bronze coloured (3-^ weeks old). 
Reject the seedlings with crooked roots and stems. 
Keep in shade and transplant in the prepared nur- 
sery at a distance of 50x50 cm. 

.Weed and hoe at internals of 15-20 days. 

Apply 10 kg' nitrogen per hectare after one month 

after transplanting. 

Irrigate at an interval of 7-8 days in winter and 
3-4\days in summer. 

Carry, out plant protection measures for insects 

and diseases. 

\ 
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Raising of citrus rootstocks : 

(Priraaiy nursery): 

Prepare raised seed beds (1mx^rax20-30 cm) free . 
from stones. 

Cover the upper 2.^ to 5-0 cm bed with fine 
sand. 

Procure steeds 'from the healthy and vigorous 
trees known for hitfh yield*. 

Wash the extracted seeds in cold -water and dry 
in shade after treating with ash. 

Dibble, the seeds in rows at 2.5 cm apart, and 
1.25 cm between seeds within the row and at a 
depth of 0.6 to 1.25 cm. 

Spread a thin layer of sand evenly to cover the 
seeds. 

Irrigate with fine hose at regular intervals. 
Drench with \% Bordeaux mixture if 'damping-off' 
of seedlings is suspected. 

Repeat Bordeaux mixture drenching after 15 days. 
(Secondary nurseiy) : 

Prepare raised beds. 

Lift the seedlings -hhen they are in 4-6 leaf 
stage. 

Transplant at spacing of 22. 5 cm between and 
within the rows.. 

Give optimum irrigation. 


w 
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- Conserve moisture by applying mulch of dry leaves. 

- Do weeding and apply CAN (Calcium ammonium nit¬ 
rate) and single superphosphate (2:1 ratio) and 
Farm fard Manure after 3 weeks of transplanting. 

-■ _ Apply little quantity of urea when the seedlings 

are 6 months old and irrigate. 

- Remove side sprouts in order to develop straight 
single stem upto 25-30 cm. 

- Adopt suitable plant protection measures, 
c. Raising of Ber Rootstosk _; 

- Collect the ripe fruits and extract the seeds. 

It - Remove the hard seed coat by breaking. 

- Prepare the seed bed as in case of mango, 

- Sow the seeds in seed bed in rows and between 
seeds 10 cm apart and at 2*-3 cm depth, (Seeds can 
also^sown in polythene bags( 25 x10 cm). 

- Water/irrigate regularly. 

- Lift the one month old seedlings from the seed 
bed and transplant in another seed bed at a dis¬ 
tance of 20 x 10 cm between row and betwen seeds, 

f restrict to L ' roat ST0V ^ 

- Irrigate and weed out as and when required. 

- Remove shoots from the stem upto 20-30 cm height, 

- Transplant the seedlings in the prepared nursery 
at a distance of 45 cm between rows and 30 cm 

1 between seedlings. 
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13<6 Observe tvinps • 

tie pupil should record the following sbsorvations 

separately for the three rootstocks in the tabular 
form j 


Name of the rootstocks Man ? o Citrus Ber 


1* Date of Sewing 

2. Date of germination 

3* Date of transplanting 

Date of remuval of 
sprouts. 

5. Cultural operations ; 

i. Date of Weeding 

ii. Date of manuring 

iii. Date of any other 
cultural operation 



^Setails of 

naturw s , a Prays/dus- 

nature uf damage) tings. 


Remarks 
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13*7 Calculations s 

Percentage of germination 

of seeds of rootstocks. = No.of seeds germi- 

nated _X *100 

No. of seeds sown 


Cost of raisin g rootstocks : 

Ci) Seed ., = Rs. 

(ii) Labour charges for pre¬ 
paring seed bed. = Rs. 

(ill) Culture operations = Rs. 
Plant protection = Rs. 

Ciii) Manures and fertilizers, 
insecticides and fungi¬ 
cides. = Rs. 


Total 


13.8 


Eraected behavioural outcome : 

The pupil acquires the following abilities to 

' Grade 


- know the importance of rootstocks in 
grafting and budding ; 

- know the criteria for the selection 


of r9otstocks of mango, citrus and 
her. 

- know ttee various steps in raising of 
rootstocks of mango, citrus and ber. 
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ih3 teacher should evaluate the pupil f ur t he 
above abilities, 

13.9 Questions : 

i. Define a rootstock and a scions 


U. State the advantages of using a rootstock’ 

* 


ill. Describe the desirable attributeBs 
rootstock 


of a good 
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1 l(. 4 Activity Unit i PREPARATION OF GRA F TS Bf INARCHING . 

1 Instructional objectives : 

The pupil should be able to s 

- raise rootstocks for grafting ; 

- select!suitable rootstocks for grafting ; 

- select and prepare the scion shoots for graftiirg---- 

by inarching; 

- understand the theoretical aspects of formaticn 
of graft union ; 

- understand graft incompatibility and it's causes ; 

- knew '.why grafting is done in some fruit crops ; 

- know different methods of grafting ; 

- prepare grafts h 7 different methods £ 

1l+.2 Relevant information : 

What is grafting. ? . 

Tha method of joining parts of two plants together 

in such a manner that they unite and function as 

one plant is known as grafting. , 

¥ 

Wh^t is jjj-jotstook 3 ' 

Refer to 13*2. ■ 

What is-scion ? . 

The .upper part of the .graft combination which is 
taken from the desired plant to be multiplied. 

Whv graftin g is done. ? ■ 

For multiplying good or desired clones end culti-. 
var.s which cannot be propagated easily in large 
numbers by other methods of plant propagation such 



; ticss'Jii 11 *_ j DCtwV ' ^ 


vO. m \VJ im. ; i: 


■«■-■ 

. qR 


as seeds, cuttings, layers etc. . 

Fqr imparting the beneficial effects of ruotstocks 
and jLn tor stocks, such as dwarfing effect, as in 
apples; hardness in respect of unfavourable soil 
ancl environmental conditions, as, in citrus and 
peach; for improving the edible qualify of fruits, 
as in various citrus ; species; -for controlling the 
■.soil borne diseases bnd nematodes, as in grapes; 

t 

90S the lower . por~. • 
t±oh\ of' stems , 5 ;,0 fob,^ylloxet^.-in grapes. 

^j an jail ipr^quven^icip; ;ofr t pl^.,.and seedling plants 

fwil^ yaKiOUS.-shafting methods). < 
c .) ,-tr.; f -,ds?U a ger sbem portion of 

• the fruit tnees which may . be ..caused due to rodents 
or diseases by bridge grafting. 

Virus indexing, as.grafting makes possible to 
test the presence and transmission of virus in plan¬ 
ts showing little or no symptoms. 

To hasten the fruiting by reducing vegetative 
phase in hybrid seedlings or .other seedling sele- 
, ctions as in apple or manga* ■■ 

* t V ' / 1 “ 

■ Limitations. of grafting ■ 

i • 

• v , ^ Ipaftipi_s possible vitla^ng the cultivar, 

• between ■ two cultivarsy‘ between’ species within the 

.gener a.and r .al s o between . .^ene.y^P'.Vk few experimental 

, .. _r ' ^ ' J ’" ' V_ r T 1 " " 

cases of grafting be tweep. .fgimlljjas have also been 
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reported In small herbaceous plants. 
■Incompa tibility i 

Most of the related plants if grafted to¬ 
gether unite satisfactorily and function as one 
plant are termed as compatible. Unrelated or dis¬ 
tantly related plants grafted together, do not 
unite and the scion portion mostly dies. This is 
knoun as incompatibility. Sometimes the union 
takes place and plants grow for a few years and 
then die-' due to poor union. This is termed as 
delayed incompatibility. 

&m>toms of in con-m at i bili tv • 

1. Grafts do not form. 

2. Short life of the tree. 

3. Poor health of the tree 

^ergrowth or swelling below, above or at 
the graft'union. 

How is grant union form ad ? 

The main idea of grafting in fruit trees is 
to unite and connect stock and scion in such a 
manner that they form and function as one single 
plant. For this, freshly cut scion is brought in • 
contact with the freshly cut stack $ 0 that the cam 
bium layers of both the stock and scion come in 
•contact with each other. Die outer layers of cells 
in scion and stock produce parenchymatous cells 
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which f-jim callus tissue. In this callus tissue, 
many cells, which arc in line or in close proximity 
tc the cambium layers of stock and scion, differed 
tiate- jjnto cambium cells. These -new cambium cells 

I* - 

produce ‘new vascular tissue which connect with the 
vascular tissues of stock and scion. As a result of 


formation and joining of the new vascular tissue, 
the w&ter and nutrients arp transported from stock 


to scion and food from scion to -stock. 

Methods of grafting i ' 

• ' i 

'"i., ,^110 or longue grafting - :. 

This. is. a good. method .-for youn-g 'stock' plants 
-upto. -Up -1.5. cm. in- diameter. In-.hMa,., 2 ho 5. cm 
.long- cut\- at-the top - of the - stock' and’ a" corresponding 

i { 

cut at- the--bottom-bf the scion .are made.. It- is .better- 

' f. 

„to-inake bhe cut in- one-single'stroke of knife so 

, \ J . “ 

that - the .ciit surface "is very smooth',''Q q .each* of . 

* 

these-cut'surfaces, a- Reverse cut‘ i-S ma-de v ..yhi-ch __ 
when.s-tack apd scion ahe -yoined fits into each -other," 

i I 

giving” a - 'large area ofpr coming’"tog-ether-of"cambium 


---layers* of stock, and- s-qion^ .-After 'joining- the--stock 

--and_sciQrr.i' they should'- be tied securely with plastic 

i ' ’ 

-.-tape.jjT-'banana-"-fibre.- r _ _ .. 

j ' '"nz. r 

-±i.. - Side grafting) r 

__-- - -'-This method is^v;erynisaful.,.when the -rootstock 



1 


r 



\ ! 


WHIP W:t T0K3U2 CHSAFKKG 





116 - 


is thick (older). In this, an oblique cut of about 
2-3 cm depth is made into the stock with a chi sal 
or heavy knife. Nearly 7-8 cm. long scion stick, 
previously pre-conditioned is collected and a wedge 
like cut is made corresponding to the cut in the 
stock. The wedge is inserted underneath the balk of 
the stock and secured properly by covering with 
gunny piece and tying with coir string, 
iii. Modifications of side grafting : 

a. Side tongue grafting 

This method is very useful for young plants. 

The only difference from side grafting is that on 
the cut surface of stock, a further straight cut 
is given to form a tongue, and on the scion, a ' 
similar reverse cut is made which are fitted togethe 
and secured properly by plastic tape. This gives 
larger area for combfcum layer matching. 

b. Veneer grafting 

A shallow downward cut of 2 to 3 cm l° n o is 
made on the stem of rootstock. At the base of this 
cut, a second cut is given to remove the bark and 
little wood. The scion is cut correspondingly and 
secured tightly. As the thickness of stock is usual: 
more than the scion, care should be taken to see 
that the cambium layers matefta atleast on one side 
of the cut surface. 
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c. Cleft grafting 

This method is useful for graftin' older 
plants with thick stem. The stock is sawed at an 
appropriate height, A vertical split for a distance 
of 7 to 9 cm down the centre of the stock is made. 
This straight vertical split is kept open with the 
help of a screw driver or wedge placed in the cen¬ 
tre of the stub, 8 to 10 cm long scioms having 2 to 
3 buds are selected and made into a tapering wedge. 
Two such wedges are inserted in the sides of the 
vertical split so that cambium layer c-f the stock 
matches with the scion and secured tightly with 
waxed cloth. 

iv. Inarching i 

Inarching is also known as 1 apprach grafting ' 
or scion attached method of grafting. It is done 
in evergreen plants which do not give good success 

with other methods of grafting. Ex. man ?o, sapota, 
litchi. 

Precautions ; 

1. Select healthy rootstocks. 

2. Select shoots and stocks of same thickness for 
grafting. 

3. Guts on rootstock and^scion should be of the 
same length and width. 

4. Spying of graft joint should be such that it pre- 





u> 
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IN ACHING 


a - scion o» Point of steak to cul 

b * ■toot-stock . d- Point of scion to au’l 
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vents entry of waiter in the graft joint. 

14.4 Materials required i 

i. Grafting knife. 

ii. Tying material- thick tying thread or strong 
plastic tape. 

iii. One year old pencil thick seedling stock plants 
of mango raised in pots. 

iv. Coe mother plant of mango preferably of a choice 
variety.for collection of scion sticks, 

v. Thin ropes for securing the bent branches of the 
mother trees in place, 

vi. 4 few strong wcoden/bambco pegs, 

14.5 Erggadiua j 

Bend a strong branch of scion mango tree so that 
the thin shoots to be inarched can be brought 
, down to the ground for inarching with the-.-seed¬ 
ling mango stocks in pots. 

Secure the branch in this position by tying with 
pegs fixed in the ground. 

Select shoots and stocks of the equal thickness. 

» 

• * 

-• With the help of a sharp knife, make a *7-7 cm 
long cut on the rootstock at height of cm 
above the pot. 

- Make a similar cut in the selected,scion shoot. 
Match both the cuts properly. 

Secure the- matched shoots tightly by one hand anc" 
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14.6 


- ^ie the shoots with a strulg ^ ^ ^ 

sc .that they renain ln the Saffle 
tion. 1 ^ 

Do this operation only when th« .« . 

s wnen the sap m the stock 

“ S ° 10n 18 ,0WVe 1 ’ a - **»« ‘he rainy SBhs% 

r r month ' sive a 1/3 ^ «*««. .*■ 

6 OH abGVQ theffraft union. * ’ 

- similar cat an the scion sh,ot below the ! 
graft union. ; 

: " •- * ««» * «. mt ,J a „ : 

deepening the cut further afUr , . 

- . after two months from l 

the aa ta of inarching. I 

Store the grafted plants ta the t • 
a week. ree shad es for 

Sprinkle water twice or thrioe » d v I 

if tha no g-u ' a 011 plants 

1 rn e weather i s ( ^ ^ 

Jbur wbeks after 

^ separation from the moth** , * 
the grafts are re,dy fo , , , ° ther plant '’ 

flbsaaatiana : *** ° r transplan ting. 

, as Pupil should record the f 0 n 

*• *“• of taarohlng . U0Wn S Nervations. 

■ 11 - N0< Uf to Nh grafts naae 
11J " Date of separation from t-b 

iv. No cf . -■ tl,e ffl °ther plant. 

• f InaPch grafts semi*u 
Vt No. .of iu arch , vh:Lch are survivin'] 

pn Srafts -healthy trtor. „ , I 
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separation. , 

14.7 Calculation : 

Hie pupil should calculate the percentage success 
in grafting Toy dividing the number of healthy in¬ 
arch grafts by the number of inarches made and mul¬ 
tiply by 100, 

iLL^of -plants survivincr..ion = per cent success. 

No.of grafts prepared 

Expected behavioural outcome : 

2he pupil acquires fee following abilities to : 


understand the need for grafting- ; 

raise rootstocks; 

select rootstocks; 

select and prepare the-~snion-shoots 

for grafting ; 

understand the mechanism of the 
union of stock and scion ; 
understand thv? graft incompatibility 
or compatibility and their causes; 
Imow the different methods' of . 
grafting; 

prepare the grafts by difffluent 
methods. 


Grades 


3he teacher should evaluate the pupil for the above 
abilities. 
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14 '. 9 qaasLfclons ; 

i. What is the role of cambium cells in graftings? 


ii. What, are the advantages of grafting over other 
methods of vegetative propagation ? 


iii. What is graft incompatibility? 


lT ' mllns7 tba Symptoma 0f ta00 npatitllity of graft 


V. 


differentiate between side and 


veneer grafting. 
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vi. Why inarches arc separated after 2 nonthe f r m 
the dato of inarching? 


vii. Why cuts are given on stocks aneLscion before 
finally separating the inarch graft ? 



15. 

15.1 


15.2 


*,, . ffi2S ^S4 ffia ^ro aofc "' 

1,6 TOil should be able to • 

- «'■*« »• ^.. „ „ „„ 

jxierstana the prtoei pl4 , of ^ fonl ^ _ 

- °rce the buds to fruit trees ; 

identify flower and vegetative bud . 
select the scion - wood f 

graftlng f ° r taddtog. 

-^^ga-alLsc lon voce _ . 

3118 scion wood nr 

, r OTe-rgree^^i^. , 

stored for long even at i„, „ <*•»<>* lv 

fie scion wood of decid e “P er aturea, whereas 

- a few .onthl if Tr ^ ~ * — 

dormancy. * storlng ^ *" *°* «* taken durto, 

St ° rage lif a cto be IrZrC" ^ 

Pirate countries SC 4 nri eased, m tap- 

sw stored in f l3ld . Seated during doraa ^ 

* spring. * °"" ta « «H .or grafting 

MiZ lsseiepto. 

~~ sask ^iorLjLmnnT.^v, t ? 


Ihe' oondition of the buds in the s 1 
important for the success of „ ±S TSIy 

If the duds start gro ■ ' " 341118 graftln S- 

■“■so, 4 *,^ .the bud i s n0t ** a suo =ess. 

S underdeveloped or 
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in dormant condition, it takes several months for 
sprouting. Ihat is why, it is important that the buds 
should be in such a condition of physiolocal maturity 
that they start sprouting after about 10-20 days of 
budding and within 20-30 days in grafting. Hence, the 
necessity of careful selection of scion wood. 

Criteria for selection^ : 

Hie following points should be taken into accounts 
in selecting the scion wood * 

Hie scion wood should be of the previous season’s , 
growth but not older than one year. Current season . 
shoots are desirable in most cases except in case of 
fig and olive where 2 year old scions give better 

results. 

^Lowering shoots or shoots from where the fruit has 
been harvested recently should be avoided, because 
such shoots are mostly nut in an active stage of 
growth due to depletion of nutrients. 

Select shoots with healthy, well developed vegetativ 
buds. Vegetative buds are mostly narrow and pointed 
in comparison to flowering bids which are plump and 

bread. 

The shoots selected should be vigorous. If water sp¬ 
routs are available, they make a good scion material 
The thickness of scion sticks is important. General, 
shoots of 1/2 to -1 cm in diamter are ,better for gra 



S v 1TOSes are transmitted throu,h scion catena 
the tree selected for collecting scion should he ’ 
free from virus and other diseases. 

It is desirable to select the trees *h m, , j 

-croos with knom p er .£ 

° "* 08 ° f hlSh yleld ** d for taking „ J 

=»a anal, A tree of unknown performance though do ; 

"ally propagated from a choice variety should he ' 
avoided. 

-£j.epj=|,rqtjon o f. scion . 

Cl) Jfaat-la the tiaan ing of . 

-‘- R g Pnrau L n n f sci on 

Efrvr+en trees fruits do nnt 

ot undergo dormancy and 

ZJT'tT* l “ dS "" mOStl? un<1 ®rdeveloped during - 
t heli r 4 ^ ta ds nee/ 

tree ^ ‘ ‘ ‘hem from the mother 

" * 18 “ 3150 toow « 1 pre-conditioning . or 

forcing of the bud ', 

^ e ^hn ds of* » p-pp rni , . . 

Bu.isT ^ £ - £a ^ J -° nlng 1 - '”-rr|u |in 

Ca) A heavy pruning in thn „,,o • 
rages vigorous sh- t " ““ en °° U - 

scion materTal. ^ » 

Z^T 1 * 3 the sh00ta ccmpleteiy ~ 

intended for scion sticks, forces the a , 
huds tv, u 6 the deve lopment of 

‘ Mango, removal of 3 A of i 

shoot length 7/10 a 3 lamiaH u Pt° . 1 ? on 

sticks from th e tIl ' ’ bef ° re SepaPatlns the soi °n 
”” tha nuth6r activates the tuds 
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adequately. 

■Avoid scions 'with undeveloped or over developed 
buds. 

Use sharp secateur or scissors fur cutting the leaf 
lamina to avoid damagin' the buds, 

15.4 Materials required, ; 

i. Secateurs and scissors 

ii. Mango tree of knovn performance 

iii. Cardboard/Luggage labels (with threads for tyim 
1^,5 procedure : 

- Select one healthy mango tree of a known ooltiVR 
and of known performance. 

- Select 20 straight shoots of about 18 cm gth 
and 0.5 cm diameter. 

- Remove 3/4 of leaf blade as suggested with che 
help of a sharp secateur ur scissors in 10 shop 

- Leave the petiole a^ong with $ leaf Hade intac 
with the shoot. 

- In the remaining 10 shoots 9 do not remove the 
leaves. 

- Label these shoots giving the date and shoot 
number. 

- Cut the labelled shoots in about 1? cm length 
with the help of secateurs after 7 days o? de¬ 


foliation. 
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I *?. 6 


- Store in a closed plastic bag. 

Observations. : 

The pup 13 should record the dates of visual obser¬ 
vation in the following proforma and compare the 
results of A & B. He will observe that by pre-con¬ 
ditioning, the Jovolojsient of buds has been enhan¬ 


ced. 

Name of fruit crop ; 


Date of forcing : 


Data of collection of scion wood i 


SI. 

No.of 
shoot 


Date of 
Obse r- 
vation 


IA2 


Defoliated 


131 


Dotal 
No. 

of buds 


No.of 
swollen 
bud 


Not- defoliated_ 

Totnl No. No. Of 
of Bud. swollen 
buds . 


1 . 


2 . 

3- 

4 . 

5. 

6 . 

7. 

8 . 

9. 

10 . 


In a separate activity, the pupil should compare th 
success obtained in grafting by using forced as wel 
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as non-forced scions. 

Ev pacted behavioural outcome * 

The pupil acquires the abilities to : 


understand the importance of selec¬ 
tion of scion 5 

understand the importance of bud 
forcing ; 

force the buds in certain fruit trees' 
- (Mango) ; 

identify flower and vegetative buds ; 
select the sci^n w^cd for grafting 
and for budding. 


Grade 


IhQ teacher should evaluate the pupil for the abas 
abilities. 


Questions. *. 

i.VJhat is the principle of bud forcing ? 
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ii.How do you bud fores in man30 and sapota trees ? 


iii.What is the shape of vegetative bud ? 


iv.Describe how you will select scion in mango ? 


v.What will happen if you store mango scion wood : 
home refrigerator at ^°C ? 



Ac tiv it y uni t, * packing of scion wood cuttings 

FOR TRANSPORT. 


In s true tion al pbj ec tive : 

The pupil should Toe able to : 

- un de rstand the -importance of proper packing of 
scion woods ; 

- understand the importance of moisture loss from 
cuttings during transit ; 

- Pack scion wood for transport • 

Relevant information : 

Advantages of transporting scion wood : 

Scion wood of tropical and sub-tropical fruit crops 

should he utilized fresh. It is advantageous in 

\ 

many ways to tranship the scion wood cuttings over 

long distances and prepare the grafts than getting 

the prepared plants, 

- It is very economical. She scion woods cost much 
less per cutting than per plant. 

- Scion wood cuttings are easier to pack and handle 
because of their smaller volume and weight. 

i 

- Scion wood cuttings can beopacrk 61 in'bnall con¬ 
tainers which are acceptable by postal depart¬ 
ments. Plants with soil are very heavy and requir 
very large containers though deciduous fruit 
plants can be transported without soil, bgct still 
tiie volume is large. 

- Evergreen plants during transit require irrigatiu 
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16.3 


which is ccm pietel7 avoided in scion weed trans¬ 
port. 

Easier ti. .introduce plants from one country to 
-then as International Qrarantine laws prohibit 
the introduction of plants with soli. Evergreen 
plants do not survive if the soil is removed. 

Method nf xasioa. ■ 

Packinj should be such that it allows minimum eva- 

P a ional losses. With excessive dehydration, the 

ta3S ^ ta3ured - 3 “” e to the point of death. 

That is Why it is important that the humidity of the 
packed scion sticks be maintained’.' 

Sbr inland, transport,-, the scion sticks are wrapped 
m moist, tat not wet, newspaper. Bbr longer dis¬ 
tances requiring more than a week's time in transit, 
they Should preferably be packed in sphagnum moss. 

A coat of grafting waz either at both the ends or 

on the whole surface of sticks gives additional 
safeguard against water i uSs . 

Packing in plastic tube containers with cap are pre- 

ferable tc plastic ba*s a<? if r,„n 

’ as it reduces the mechanical 

mjuiy during transit. 

Precautions . 

- Make the package neatly and with care. 

Write tite name and address of 

letters °°nsignee in capital 
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- Writo 'Live plant material - Jnsh ' to addressee 1 
on the package in bold letters. 

- Material should he accompanied by phytosanitary 
certificate, if sent abroad. 

_ For foreign consignment enclose 'Impart permit' 
if needed by law of importin'' country. 

16 . 1 + Materials required s 

i.Scion wood cuttings of mango - 20 nos. 

ii.Grafting wax-2^0 gm and sx^irit lamp for melting 
the wax. 

iii. Brush for applying wax. 

iv.Ib.be type plastic containers (5 dia.X 18 cm 

long with caps of preferably screw type )--J nos. 

v. Sphagnum moss - $0 gms. 

vi.Packing carton- One. 

vii.Paper shreds, thread, needle, electric insulation 
or any adhesive tape. 

viii.Con tainer (any type) for soaking moss. 
jLx. Ordinary markin cloth l/2 meter. 

16*5 Procedure : 

- Select 20 healthy scion wood cuttings of mango, 

tie with a thread in a small bundle. 

- Apply melted grafting wax with brush at both the 

ends of each cutting. 

_ iak:G 50 !P dry sphagnum moss. 

- Soak the moss in water for an hour. 



- 133 - 


- Squeeze the rn^ss thoroughly to drain off ex¬ 
cessive mol stare. 

- Wrap the cuttings with the wet moss all-around. 

- Enclose the cuttings with moss in the plastic |i 
container of 5 cm dia XI0 cm long. (For deciduous \ 
fruit plants size should he 5 cm X 30 cm), 

- Screw the cap tightly. 

- Apply adhesive tape to seal the cap joint. 

- Take a rectangular cardboard box of 12 x 15 x22cm , 
size. 

- Put the plastic taube in the cardboard carton. 

- Pack tightly by pressing paper shreds around the ^ 
plastic tube. Ehsure that sufficient paper shreds ; 

are packed all around the tube to avoid loose shun¬ 
ting. 

- Close thar carton. 

- Wrap the carton with ordinary 'markin' or any 
rough quality white cloth. 

- Sew the cloth ends tightly to give it & rectangu¬ 
lar appearance. 

This way the package is ready for mailing as 'Air j 
mail' or 'Air Freight ' parcel to any other country 
or 'Surface mail ' or 'Air mall ' transhipment with¬ 
in the country. 

16.6 Expected .behavioural outcome !' 

The pupil acquires the following abilities to : 
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- .understand the importance of 

proper packing of scion wood for 
long distance transhipment; 

- pack scion wood for transport ; 

- know how of moisture loss from 
scion wood during transit can be 
minimized. 


Grade 


Ohe teacher should evaluate the pupil for the above 
abilities, 

16.7 Questions : 

i. Why do]/need to transport scion wood ? 


ii. Suggest methods of packing of scion wood material 




- 135 - 


ill. Wh n t is tho care to he taken (luring packing ? 


Iv. What is tho role of wax application on scion 
wood cuttings ? 


v. Why you use moist sphe^num moss and not dry 
moss ? 


vi. What will happen if the newspaper and moss have 
excessive moisture ? 
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flpfrlvl tv Unit 5 PROPAGATION OF MANGO BY STONIS 

GRAFTING,. 

17.1 Tnstructjonal objectives *. 

The pupil should he able to : 

- prepare rootstocks for grafting ; 

- prepare scion material for grafting ; 

' - take cere of grafted plant till the plants are har¬ 
dened ; 

- undertake the operation of s tone grafting . 

17.2 Relevant information : 

Whv stone grafting in mang o ? 

Amongst the fruit crops grown In India, perhaps, mange 

is the most important. The ,grafted, mango plants are 

* 

prepared commercially by adopting simple approach or 
inarch method of grafting. Though the percentage suc¬ 
cess in grafting of mango is satisfactory, the pro¬ 
cedure is corobursome and also time consuming. Hanbo, 
the need for a hatter method of preparation of budded 
or grafted plants. 

The stone grafting method is comparatively more effi¬ 
cient, less time consuming for large scale multipli¬ 
cation of choice mango varieties and less expansive. 
Mhqh is stone-grafting ? 

It is a simple method of wedge grafting where the 
scion shoot of desired mango variety is inserted intc 
the tender split stem of the sprouted mango stone. 
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Raising of jm so- s, tones : 

Mango stores free from stone weevil infection are 
collected from healthy mango fruits during the sea- 

31 

son. Those s ton os are washed in water thoroughly to 

i 

remove the dirt and other extraneous matter. Prefer¬ 
ably they are:treated with fungicide before planting. 
The procedure for 'preparation ,of nursery beds is 
given in the Activity Unit 7. The mango stones sown 
in’the nursery beds start germinating in about four 
weeks of sowing. Mango stones are also raised in poly¬ 
thene bags, the details of filling polythene bags are 
given in a separate previous Activity Unit. 

.Salec-tion of stock : 

I * 

Germinated seedlings which nr 3 quite succulent with 
leaves bronze in colour, serve as stock plants for 

1 * n i 

grafting purpose 

Selection and -preparation of scion ; 

The details are furnished in Activity Unit -18 "Soft¬ 
wood grafting in plaftts «. The pupil is advised to 
, see for the details in that Unit. 

' ' 3l » 

17.3 Precautions : 

.*■ . v 

- Make sure that the selected mango seedlings have 
sprouted well and have bronze coloured leaves, 

- Discard all unhealthy and weak mango sproits. 

( ' 

- Make sure that scion plants are prepared well for 
removal of scion shoots. 
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- Preserve high humidity in the ^ta' sphere. 

17.4 Materials required s 

i. Sprouted healthy mango s tanas raised in nursery 
bids ^r in polythene b-gs having tender loaves, 

ii. Scion tree of desired quality with prepared 
bud sticks, 

iii. Gr'fting knife 

iv. Secateur ; 

v. Wet cloth 

vi. Polythene bags 

vii. Polythene paper strips (1.5 cm wide and 45 cm 
long) 

viii. Pot mixture for potting grafted plants 

ix. Potting shed for keeping grafted plants 

x. Water cons. , 

17.5 Procedure : 

- /Select sprouted healthy mango stones raised in 
/ 

- the nursery beds or in polythene bags. 

- Remove the top with th» help of a sharp knife 

A 

at a height of 7-8 cm from the ground. 

Giver vertical cut through the stem to a length 
of about 4-5 cm splitting the stem into two 
halv js. 

- Insert the prepared wedge shaped scion stick 
in the split end of the stock and fix firmly. 
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- T:13 the so prepared graft by polythene strip 
firmly. 

AC.tor care ,f the styiG graft ed p lant : 

- Remove the plants Baised in polythene bags to tho 
pot tin g shod after the per^tion. 

- Plant tha naked st^ne grafted plants in poly thane 
bags in tho same m'inner as the plants wore putted. 

- Transfer such pottad grafts to potting shed and 
water to Soak the entire pot. Take cere to see 
that water is nut poured on the graft jcint. 

- Protect the plants from f^gal diseases or posts 
by undertaking proper plant protection measures. 
Take out the diseased and dried plants. If tho 
scion dries up, new sprouts on the stack may be . 
developed for repeating grafting. 

Take out the grafted plants once they have made 

sufficient growth. Direct exposoure to rain is 
to be avoided, 

1 7. 6 QbSvirvn ti nn.g • 

^ pupil should record the following observations* ■ 
i) Stock plant used 

ii) Scion material used 
dll) Date of cjperation 




Date of 

No. of 

No. of 

obser¬ 

stone 

stone 

vation. 

grafts 

grafts 


pre¬ 

sprou¬ 


pared. 

ted. 



Ihe pupil acquires the following abilities tp: 


- identify the appropriate .time 
required for stone grafting; 

~ decide the appropriate stage 

of growth v' stock and scion' for 
stone grafting; 1 

- prepare sprouted mango stones for 
stone grafting; 

- prepare budsticks of scion plant 
for stone grafting; 



take care of the budwood during 
transit and to prepare for stone 
grafting ; 


i 




perform the operation of nrnn^u 
st.-ne 'raftin' ; 

" ^ Cq ro of the grafted plants 
in pot tin ? shod till they have made 1 
sufficient _;ruwth ) includin' tluo i 
.alant protection measures. i 


Bia teacher should evaluate the pppii for the 


<^ve abilities, 

- .Questions • 

i.Why stone ^nftin* is done in man-c’? 
....with, reasons. 



f 4 i 

Explain- 


ii.How will you decide 


ths appropriate time of stone 


grafting ? 




Detail the procedure "be fallowed in preparing 
scion an" 1 stock materials for mango stone graf- 
tin - 


What precautions -will you take in the after¬ 
care of stone grafted mango plants ? 


Desdriha tha pro 


cadura of mango stone grafting 
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18.1 


Activity Unit ; SOFTWOOD G A iff TING OF PLANTS IN SITU . 
Instructional objactives 


Tlie pupil should be able to t 

- raise stock plants in situ till they aro grafted ; 

- prepare stock and scion plants for grafting ; 

- prepare the bud sticks after their removal from the 
mother plant 5 

* perform che operation of grafting jya situ ; 

- take care of the grafted plants till sufficient new 
scion growth takes place. 

18.2 Relev an t information s 

MDL are ulants pro pagated by in situ grafting ? 

Choice varieties of fruit crops are raised by adopting 
vegetative method of propagation. The plants raised 
in the nurseryare transpla nted in the field when they 
have made sufficient growth. However, all plants do 
not respond well to transplanting. Such plants need 
different treatment. Such plants are raised in the 
permanent location and grafted in situ. These" trees 
can be raised on canal roads, on fallow lands, on 
borders of the farm an I also in home gardQns . ^ ong 

various fruit crops, success in situ grafting of mange- 
has been reported from many parts of the country. 

■ Mjflt js soft WQi 'O drafting in sjj^ 9 

It is a method of grafting m which recently matured *“ 

shoot is used as scion and inserted into a cleft made }} 

m the shoot of a tender stock plant raised at the % 
desired place. 
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L are 


Sal rp, tion nf site for raising orchard in situ , 
ihe selection of site remains the same as is recom¬ 
mended for raising the orchards. Avoid, saline, al¬ 
kaline or highly calcareous or sticky clay soils, 
droving a stock blant . 

The stock plant is nised as per procedure described 
in Activity Unit 13. Preferably sow three mango 
stones in a pit. 

Sal action of stock plan t : 

Ihe stock plant grown successfully in situ should 
be at least one year old or more before undertaking 
the grafting operation. New shoots developed on this 
plant are selected. Ihe shoots should be tender 
having bronze coloured leaves. 

Prana ration of scion s 

Select tree of choice variety. It should be free 
from diseases and vigorous in growth. Select shoots 
which are 10-12 cm long and O.J cm in thickness with 
'• iark green leaves. Us uall y such shoots are of about 
three months old. The selected shoots should have 
terminal buds in tact. 

Remove all the leaves from the selected branche, 
The branches arc retained on the tree for nt least 
8-10 days or more before they/ separated and used 


as scion. 
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18.3 


18.4 


Collection of bud sticks ; 

Crafting is done from March to September depending 
upon the locality and availability of fresh shoots 
in the stock plants. The defoliated branches of 
scion are collected prjf^rably in the afternoon 
and are wrapped in wet cloth immediately and put 
in a polythene bag. By now, it will be seen that 
the petioles on such branches have dropped. 
Precautions : 

- Make sure that the stock plant selected has put 
on fresh healthy growth and the leaves are bronzi 
in colour ; 

- Detain the leaf petioles (about one cm.) on the 
branch while defoliating the branch; 

- See that the terminal bud is ij-ot damaged while 
preparing scion shoots. 

- Check up whether the scion shoots which are to 
be collected have been prepared at least ten 
days before their removal. 

- Do not remove 4;he leaves from the rootstock plant 

Material s requl rerl ; % 

i.Scion tree of desired quality. 

ii. Stock plant raised .in situ (having tender shoots 
with bronze coloured leaves at the time of | 
grafting). 

iii. Grafting knife. 
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18,5 


iv. Sac ".tour. 
Vt Wat el.,t’o. 


vi. 

vii. 


Polython-j tngs. 

Polythene p-per strips (4-' cm long and 1.5 cm 


wide). 


Procedure ; 

Gut the tender shuot of the stock plant with 
a knife retaining about 8 cm of tender stem. 
Give a longitudinal cut of about 3 cm long to 
split the terminal end of shoot. 

Select scion of about the same thickness as 
that of rootstock from the sticks already col¬ 
lected from the scion plant. 

prepare bottom portion of the scion to a wedge 
shape by giving slanting cuts. Take care that 
the bark on the remaining two sides is retaine 
in tact. 

Insert the wedge shaped scion stick into the 
slit of the stock shoot already prepared, and 
tie firmly with white polythene strip(200 
guage). The wrapping should be well secured. 

Care after grafting,,. i 

iietain only one successful graft in JaLiUjif 
mure are grafted. 

itamovo frequently new branches sprouting from 
any portion of the root stuck except from 



i V 


18.6 


Date of - 
obser- 
vatfjn. 


lX ">f t ji' 1 sc u'i :r in 'h 

V, 4-1-1 «-rv . n ' » 

' 2J ~ 3 i- * d ^13 s ’ccec.qfLUly. 

- - c -' done on 4. ? ye , r a 

~ »**,, nly * t( 

ohi.n i.r gr.wjng otrn- ?ht 

, ■- - ** P , 

^ *° SWp ^ P-lythono when acu „ sh i 

haS " adC SUffioi '” t ^*th ot h or„ iso it ^ , 
penetrate ink, the graft joint. 

- **"«. nil possihle favourntae conditions te 
growth of the stock plant. 

“ n,300ss nry, irrigate the pi^t. 

Protect the plant from damage due to diso. ses 
pests. 

j&g fi£7«Lt1 t .riH . 

21,3 pupil should record tb- f n 

. tho Poll( -'Wing observations 

. 1. Hame of root stock fin 

-S^JiE) variety 

11 Kam8 cf «iun variety. ‘ • - 

iU ‘ D,te ^ operation. ■ 

No. of a ~f _____ 

iz ta 

P-a. gel “ nthl if «* 
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18.7 


18,8 


Expected behavioural ->utC'~ne : 

The pupil acquires the fallowing abilities t j : 


- select the site f^r raisin g stock 
plants | 

raise the stock plants in situ ; 

- identify the appropriate tine and 
stage cf plant growth, ft r preparing 
stock and scion plants ; 

- prepare the scion material on the 
mother tree and also to prepare the 
hud wood ; 

- take car; cf the hud wood during 
transit and prepar ; for grafting ; 

- actually perform the operation of 
Soft weed grafting in situ ; 

- take care of grafted plant in situ 
till sufficient new growth is made 
hy the grafted plant. 


Grade 


The teacher should evaluate the pupil for the K 
aho ve ahilitios. 


i.Explain the method followed in soft-wood grafting 
in situ . Name the fruit plants in which it is fol- 
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lowed. (illustrate with figures ). 


ii. Explain the advantages 0 f soft-wood grafting 
Sliu . 


iii. How will you prepare sci.,n shoots for soft wood 
grafting ? 


iv. What after-oaro is required for soft-wood grafted 
plant ? 
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v. 


■Which is the suitable se^s^n for, soft we od 
gr^ftinq in situ ? 



19. Activity M ; PIOPAIATION of plants by 
19.1 Ins true tional objoc_tives : 

iho pupil shjulrt be a bio to ; 


19.2 


understand the irop< rtanco ' of budding in vogo- 
titivo propagation uf horticultural plants ; 

- kn.w the special us«,s of budding ; 

- kn^v the different m^th ds budding • 

understand tho imp. rtanco of erbium in tho union 

-f bud j ^int • 

- know tho optimum season fur buddin«■ • 

- bid tho stock plants. 

Relevant inforrn^tlm ♦ 

.M^at IS hudfli nj ? 

Budding is also a method of grafting wherein only 
a single bud with a pieea of bark Is used as the solos 
material which develops into a plant after successful 
union of the "9tick and bud. 


Why hn ddip-T «? 

to perpetuate the clone that cannot be readily re 
produced hy other methods of propagation. 


tu obtain the benefits of 
(for cold hardiness, disease 


certain root-stacks 
resistance, salt tole^! 


ranee etc.). 


for changing the 
(top-working). 


cultivars of established plants 


hastening the growth of soedlin 
for virus indexing. 


?. 
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- for getting a desired shape to the trees. 

VJhijb are the limits of budflin? ? 

Since one of the requirements fur a successful 
hurl union is the close matchingnof the callus-pro¬ 
ducing tissues (cambium layers), budding is generally 
confined to the 1 / o-* and cone-bearing plants. 

/dicotyledons 

Bomb have a vascular cambium layer existing as a 
continuous tissue between the yylem and the phloem, 
-Wh en to do budding ? 

Budding is done when the stock plant is in ac¬ 
tive growth and the cambial cells are actively divi¬ 
ding so that the bark separates readily from the wccc 
It is also .necessary that well developed %uds of 
the desired cultivar be available at the same time, 
Thebe ccn ^-^ ons exist for most plant species at 
three different times, viz, late July to early ■ Sep¬ 
tember, March and April and late May and early June, 
Metho ds of budding i 

There are five important meth'.ds of budding viz< 
1) Sheild budding 

ii).Chip budding 

iii) Patch budding 

iv) Blute budding 

v) Bing budding 
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i) Shield budding ; 

This method is known as shield budding as the , 
bud prepared has the shape of a shield. It is widely; 
used for propagating fruit trees and onmamental 
plants. Hhe stock should be about cm in ) 

diameter and the bark should be slipping very easily 
e.g., rose etc. 

ii) Chin budding : l 

t 

3his is the only method that can be done at \ 

r 

times when the bark is not slipping. This method can; 
be used with a fairly small material (1.0-2.5 cm in 

t 

diameter). A chip of bark is removed from a smooth 
place between nodes near the base of the stock and I 
replaced by another chip of the same size and shape j 
and containing a bud, removed from the bud stick;:, ] 
3,g., grapewine. | 

ill) Patch budding s 

In this method, a rectangular patch of bark is 

completely removed from the stock plant and replaced 

i 

with a patch of bark of the same sizo containing a , 
bud. For this method, the bark of stock and the buf 
stick should be easily slipping. Ihe diameter of J 
the stock and bud stick should preferably be the || 

same (1.0 to, 2.5 cm), e.g., cacao, rubber, etc. Jj 
iv) Flute budding s || 

__ ^is is a modification of patch budding in J 
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which the hark removed from the stock almost com¬ 
pletely encircles it, leaving only a narrow connec¬ 
tion of about 1/8th of its circumference, between 
the upper and lower parts of the stock. The bark of 
both stock and bud stick should be slipping easily, 
e. g., her, cherry etc. 

In this method, a complete'- ring of bark from 
the stock, and completer ring with a bud from the 
bud stick are removed. In order for the two to match 
the size of the stock and that of the bud stick 
should be about the same, e.g., bar, cherry otc. 

19.3 Precautions : 

Bidding should be dona only when fcte stock 
1 plant is in active growth and the cambial cells are 

actively dividing. 

ilways use fresh bud s4riok%*, If 1x1(1 stick s'-can 
not be used immediately, store them in cool and hu¬ 
mid place. 

In the case of flute and ring methods of bud¬ 
ding, select the stock, and tudstick of the same siz 

Use rubber or polyethylene budding strips to 
.“ wrap the bud union to hold the bud securely. 

The length, width, and thiokness of the chip 
taken from the stock should be exactly the same as 

1 

the chip of bud removed from the bud stick so as t. 
get a good fit. 




Iho cuts given shoul l be bark deep only (ox- ' 
cept in chip budding). 

ibmove the sprouts developing the root- 
stock. 

19.4(a) Shield bidding : 

Materials required : 

i. Hi .- 1 ding knife 

ii. Ikying mate rial-rubber or polyethylene st¬ 
rips ). 


iii. Plant materials (citrus root stock plants 
or rose root stock plants ). 

Procedure ; 

*. J S ' 5ls0t tha re 9Uiraa root-stock end bud stick. 
After scootin' tho stock plant, spot out inter- 
nodal regions with £ bark prefar,^ at a 

height of about 15 - 2 ? cm from the ground level. 
Gits a vertical cut (cutting tha bark only) to 

a length . of about 2.5 to 3.75 cm with the 
hal P of 1 bidding knife. 

At the top of this vortical cut give another 
horizontal cut in such « way that the two cuts 
given resemble the letter ’ T 1 , 

Lift the bark piece on either side of the vorti¬ 
cal cut for insertion of the bud. 

on tad Stick give a Slicing cut about 1.0 cm 
’low tho bud, and continue it upward and under 
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tho bud, to about 2.5 cm above the burl. 

- Give another horizontal cut about 1.0 cm above 
the bud. 

- Now remove the shield of bark containing the 
bud. 

- Insert the bud between the flaps of bark on the 
stock. After insertion of the bud, wrap the bud 
and stock firmly in such a way that the bud is 
fully exposed. 

19.Mb) Chin buddin? s 

Materials re quired : 

i. Graf ting- cum- buddin g kn if e 

ii. lying material (budding ' tape) 

iii. Grafting wax 

iv.Plant material (Grape vines) 

Procedure s 

- Select the required root-stock and bud stick, 

- On a selected stock plant, 15-20 cm above the 
.ground level, on a smooth intemodal region, 

give a cut at an angle of 45 degrees deep inti 
the wood. 

- About 2.5 cm above the first cut, make a so oond 
cut going downward and inward, until it connects 
with the first cut, 

- Remove the chip of bark and k^ep it in place 
again till the chip of the bud is ready for in- 
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sartion, 

- On the selected budstick, 1 ‘ 0-1.5 cn below the 
bud, give i cut at an angle of 45 degrees and 
deep into the wood. 

Start tha second cut above the bud at a distai ■ 
of 2.5 cm from the first cut, extend tha cut 
, coming dc-wnward behind tha bud and connecting 
■with the first out. 

- Remove the chip of bark with tha bud. 

Place tha chip with bud in tha cut given on 1 .:. 
stock and tic it in placo with budding tape. 

- @over the exposed cujb ends with graftin g wax. 
19.4(c) £atdh budiln j • 

Materia ls required : ; 

. ^ i 

i. Bidding knife j 

ii. Budding tape 

iii. Plant materials (mango, cacao, rubber etc.) 

Procedure s 


Selact the required root stock and bud stick. ' ; 
On the stock plant, at the desired place, -ive ‘ 
two^ transverse cuts parallel to each other, arl 
wltn a distance of alput. 2 . 5 - 3.75 m betw3an tti 

Hi- puts should be bark deep only. Jhe width cl 
the cuts may ho about 1.0 to 2.5 cm. 

Join the two transverse cuts at their ends by „ 
two: vertical cuts and remove the patch of tar j 
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On the bud stick, give two transverse cuts and 
vortical cuts of similar dimension as above and 
remove the bark patch with the bud. 

Insert; immediately the hid patch on the stock 
in such a way that the horizontal cuts of the 

bark patch fit perfectly on the cuts in the stock 
plant. 

- Wrap the bud joint-with budding tape, exposing 
the tud properly. 

19*4-(d) Piute bidding « 

Material ranujred « 

i. Budding knife 
: ii. Bidding tape 

iii. Plant mateiials (her, cheriy, etc.) 

Procedure -; - 

- Select the required root-stock and bud stick. 

- On the stock plant, at the desired place, give, 
two vertical cuts to a length of 2,5-3 .% cm ’ 
parallel to each other and with a distance of 
1/8th of- the circumference of the stock plant. 

^" u ^ n ^he ends of these two vertical cuts by two 
parallel hori^5ntal cuts and remove the. bark 
piece.. 

- Similar cuts are also .given on the bud sticks tc • 
facilities the. removal of a bark piece with bud. 
Insert immediately the bud patch on the stock. 



- 159 - 


- Wrap the hud joint with budding tape, exposir, 
the hud properly. 

19.4(e) ALn i budding ; 

Materials required i 
1) Buddin; knife 


ii) Budding tape 

iii) Plant materials (her, pear, cherry etc.) 

, 

Procedure j 

Selecjs .the roqtLired root-stock and hud stick, 

* 

- On the stock plant, at the desired pTace O5-;0 
cm above the ground), remove a rin ? of bark (l.v 
3.5 cm) by giving,two circular cuts, 

- Give similar cuts oft the bud stick to remove ? 
ring of bark with bud, 

'V, 

Insert immediately the ring with bud on the steed 

- Wrap the hid with budding tape, exposing the bud 
properly. . 

19.5 Observetions : 


Ihe pupil should observe ahdcrecord the tfollowin : 
Time taken for hud union. 

« . i 

* * '*i 

Percentage of bud take (success) . 

Record observations in the following table for eac 
of the methods : 

Method of budding t • 

Name of the .clone/variety : 

Nam© of the root stocks . 
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Date of budding : 


Si.No,of Time taken for sproutin' 1 * No,of perce l 
budded of the hud (days after success- tags o' 

plants budding) ‘ ful bud- succe i 

____ lings. _ 


i. 


ii. 

iii. 

iv.. 


v. 

rvi. 

vii. 


viii. 


ix. 


x. 


19.6 Expected behavioural outcome ; 

Hie pupil acquires the following abilities to : 


- select the suitable plant materials 
for budding ; 

- acquir-i needed skills for budding ; 

- assess the proper uniun of stock 
and bud ; 

- decide the optimum time of budding; 
practice actual budding by diffe¬ 
rent methods. 


Grade 





The teacher should-evaluate the pupil for the 


v ahove abilities, 

quest!.ns : 

i. Distinguish between grafting and budding ;? 

i 

i 

* 

f 

! 

J 

I 

( 

5 

ii. Mention the ideal seasons for budding in different! 

h 

I 

plants s (a) Citrus fruits (b) ber. J 



iii.Mention the special uses of budding. 
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iv.Bu "din^ is limited to ^cttyLletLoj^ouai.anArCisne- 
"bearing plarits ’ wh y ? 


v,Mention the critia?±a for the selection of bud 
stick and root stocky 


vi. Justify the use uf grafting wax in chip budding: 
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1 j i , t - V *- F - 

J ^), Activity Unit { PACKING OF PLANTS FOR TRANSpn -n» 
20*1 In at motional objectives : 

'Ihe pupil should be able to : 

- know about the advantages or packing the pl e nIm¬ 
properly ; 

- know about the various packing materials ; 

- know about the method of packing the plants ; 

- practice packing of plants for transportatior, 

20.2 Relevant information t 

What.,I s packing of plants for transnortat/inn .» 

Ihis means that the plants which are upro* - ' - r 
from one place must be so packed along with 
roots in tact, that they reach in a sound con .• ■ 
the new place of permanent planting, they shell- - 
able to bear various shocks during the transh..,:'.- , 
Why packi ng is ngeesgafir ? 

It is necessary for the following reasons i 

1. Packing protects the plant roots and shon: 
from drying. 

2. It helps to reduce the mortality of’the 
plants during transportation. 

3* helps in absorbing the various shocks " 
during the transport. 

4-. Proper packing maintains the identity ox 4 

plant material after transportation. J 
20 *3 Precauti ons : /l 
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i. US3 labels which are not spoiled or get de¬ 
tached from plant in transit, 

ii. Packing material should h^ve high water holding 
capacity. 

ill. Packing material used should he as light as 
possible. 

iv; Packing material should be so used that it ab¬ 
sorbs the shock during the transport, 

v. Provide sufficient protection to the union and 
shoot portion. 

vi. Excessive vegetative growth should be pruned to 
minimise transpiration. 

vii. Avoid excessive watering to the shil ball. 

20.4 Materials required : 

i. Luggage labels of plastic or zinc labels, 
ii. Pencil 

iii. Iwine - ' 

iv. Coir 

v. Gunny bags or polythene bags 

vi. Bamboo sticks 

vii. Wooden boxes 

viii. Pruning- M-fe or sacature 

ix. • Sphagnum moss 

x. India ink. 


20,5 Procedure : 
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- Lift the plants aarefully without injury to their 
roots along with a hall of earth, 

- Prune, the excessive vegetative growth to reduce 
transpi|ption. 

- Label the plant correctly. Use India ink for wri¬ 
ting. Write clearly the name of the plant, variety 
and sender's name on the label. 

- Cover the roots by means of a .gunny cloth and sec¬ 
urely tie with 'coir string. 

- Deciduous plants can be packed bare rooted, wrapped 
in sphagnum moss* 

Put the plants of one kind or variety in a separate 
basket or wooden box so that mixing -is avoided. .'*) 
not put more than 5-6 plants in each basket/cran 

but you may pack upto-10 plants if thev have smal., 
root balls. 


.Put another lablo to the basket/crate giving the 
address of the consignee. 

2 0*6 Observations « 

The pupil should record the survival percentage 
of plants with various packing materials. 

20 -7 Expected be havioural outcome ; 

The pupil-acquires the following abilities tc? ; 

- know about the advantages of i - - - 

packing the plants properly for 1 
transportation ; t 




- know about the various packing 

i 

materials ; 

- know about the methods of packing 

I 

the plants; 

- pack the plant properly for trans¬ 
portation. 


Ihe teacher should evaluate the pupil for tho 
above abilities. 

Sua sions 

i.Name the various packing imeftrea-aHsi pjjc a' , 


ii.What will happen when the packing no t props 


iii.What will happen if the pl.ants are not laballo- 
before transport ? 


, iv.VJhy few plants are packed in a crate/basket v 




2 1 ■ Activity Uni t ; VISIT TO HUA^Y . 

21.1 Instructional ob.i actives • 

The pupil shoule be able to s 

- acquire knowledge about suitable site and the faci- 4 
lit!as required for the nursery; 

- acquire knowledge of different consents of a fruit 
nurssiy ; 

- acquire knowledge about different activities carried 
out on the nursery area ; 


< 21.2 


- kn&v about the demand for different plant materials 
and the cost of raising the plant materials in the 
nursery. 

ftelevant inf ormation « 

Jflfhat is a ft nursery ? 

Nursery is a place where healthy-and-genuine 

„.disaase-or in sect-free.plants are raised by sexual or 

asexual propogatiun methods from the promising super- 

plant materials for sale or for-establishment of 
orchards. 

jj hy is nurser y necessary 0 

i. ■ ■ rrnlt plants are the foundation on which an or¬ 
chard is hunt. If the plants are reliable and of 

ta0M1 Perf0ra, ™ e > high yielding and 

"l i>r04Me Wtr *»!*». If inferior Serial 
18 Elt ^ te4 ’ tha ■*■*">» wui be found only after. 

5 y--iTs of planting when they come into bearing. 

aiS ^ r ° SUlt «"» of time end investment 
made. 


I 


P 
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ii. With the increasing technical know-how of 
now irrigation projects and interest in the 
people, the demand for fruit plants is increa¬ 
sing day "by day. Fruit growing has become a 
profitable enterprise. 

What are the differ ant components of a nursery? 

Nursery consists of the following : 

!► Seed-beds 
ii. Nursery-beds 
iii. Mother plants 
iv 1 . Potting yard or shed 
v. A packing yard and a working shed 
v,i. A store and an office. 

t 

vli. A source of water (tank/well) 

What are the various activities of a nursery ? 
In the nursery, the following activities aX£ 
' carried out for raising the fruit plants : 

i. Collection and maintenance of mother plants 
to serve as source of sciun material for pr< 
pagating different important fruit varietiei 
ii. Propagating different types of plants by 
sexual and asexual methods. 

► 

. iii. Various interculture operations (irrigation 
weeding, manuring, pruning) are dene in 
raising the plant Em-terdals. 
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21.3 


21.4 


21.5 


IT. Plant protection measures are adopted for pro . 

Auction of healthy plants. 

V. Lifting, packing and transportation of 

materials from the nursery as and when needed 
Precauti nng > 

Do not enter the seedbeds or nursery beds where 
young plants are being raised. 

- * not remove or disturb the labels of the 

touch the important plant materials with- j 
°ut the permission of the owner. j 

i.Noto b^ok 

ii.Pencil 

iii.Metre Scale 

iv. Measuring tape 

v . Hand lens 

Procafii] t>.q . 

Six the visit before hand j.,. 
nursery. ® °'" er of 4110 

- a>ter the nursery through the main gate. 

- *quost the nursery owner to show , h i 

vities in th the various act ^ 

As * B ln the nursery. 

- Note the name, and area other. 

d . t ' _ th r eco ™gGographical 

stalls of the nursery. 

Critically study the varione •* 

SQIyi ^ components of the n* 





— 1 yo • 


- Nute names f fruit plants raised, source of 
mother plants, source irrigation, number and 
wa-^es of labourers engaged in the nursery. 

- Note carefully the methods of propagation adopted 
for different fruit plants. 

Observe the method of. lifting and packing the 
plants. 

- Observe the materials used for labelling and pac¬ 
king of plants. 4 

- Observe tha method of stocking.the materials in 

the nursery. . - ■ 

- Iry to know the cost of / different, plants/seeds. 

-* ^ T ? * , 

- Try to get the information regarding investment 

and income from the^ nursery. 

- Draw a plan of the nursery in the note book sho¬ 

wing different »parts of the nursery with dimen¬ 
sions. „ 

21.6 Observations j 

The people should record the following observations 
i,Location and site of nursery. 

ii.Note the various fruit plants raised and the area 
developed’ for each in the nursery. 

* -Uir •• 

iii.Observe the growth of plants raised by various’ 

- methods of propa-ga-tien> ‘ ■’ 

iv. Observe and note the size and type of pots..or-*- • 
polythene bags or containers used f^r propagation 
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v. Observe the types of rooting media, pot raJxa .. 

and growth regulators used for propagation of 
different plants. 

VI. Observe different operations done in the nuir-e. 

vii. Observe and record the percentage of success c , 

different methods of propagation in different 
fruit plants. 

- for rannrv^ fche ^ . 

Date of Tz.lsit-.to the - 'nursery s 

2. Nam@-ofJbhe*nurse*y-T . ’ - " ----- . 

-- 3- -Owner -of the'nursery ; . 

^Ar9a-pf'the nursery * r . 

. Important^fruit -plants -preparad.and -their-*.' - 

;mate-numbei/3^a.r' i- 

~ ^ ****** ° r ■ _ 

.___ 

' flGat3tQ£ * 3 ^-different-fruits,.. -I " 

• Methods pf raising rootstoofcs...of. Jr 

”•--1*. -Mango., -. 

" * »• ”j ***• » I. 

• m 

"•2.. Citrus' - * •■• —--n __ 

• ^ , m T m 

Sa - po tau_ - - 

v. ’ 

.5=9*Jfatw a - cr stocking -the-plants"': ". ■ 

T0 --aants scd4t.OocaOI^,-„' ;i 

’’IH ti^ 


* ■*" • *-ff - 
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Grade 


14. Economics of the enterprise : 

21.7 Expect ed behavioural outcome ; 

The pupil acquires the following abilities to : 

- know various components of a nur¬ 
sery and their size and location in 
the area ; 

- get acquainted with the various 
activities in the nursery for 
raising different kinds of fruit 
plants ; 

- know the demand for a type of fruit 
crops in 'the locality ; 

- know the economics of nursery enter- 1 
prise. 

Ihe teacher should evaluate the 
pupil for the above abilities. 

21.8 Questions : 

i.Naim various points in the selection of a site for 
nursery % 


ii.What is a nursery? Name various components of a 


nursery 
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iii.Name four important fruit plants raised in the 
nursery and their method of propagation • ' 


iv.Warae and describe kinds of pots used in nursery'' 


v.Name the different potting media used.? 


v-i-How^are mother plants-plarrtert—and' rrralirbaihBd. in 
the nursery '? " 


vii.Write one variety and age of rootstock used for 
1. Man go 2.Sapota 


i 
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Wh'T-t are the ether activities associated with 
the raisin 5 of fruit plants ? 



22. Activity Unit ; REJUVJNAHQN OF IHFEHIOS am 

TIVE OLD MW GO T.RESS . 

22.1 Instructiona.1 oh joctlvas • 

pupil should be able to : 

identify tha inferior *md unproductive t li trees f c 
rejuvonatio n; ^ 

- Select the superior type of trees to supply bud Wu1 . 

- taow about the various methods involvec’ in the re.ln-' 
venation of jU raango tree ; 

- rejuvenate a tree try a suitable method. 

22.2 BgAgt aLt infomnt-i.w . 

-What la reinvent<■■)»" ? 

It is the method of converting an inferior and un¬ 
productive old tree in to a superior and productive a 
tree, 

Mir is nrtf . aggin . , 

* 3n a slant is t- 
1 * of inferior type 

ii. Unproductive 

iii. Old 

fattin, „n .. 

^ rtiht tto3 fur MJwanatiun is rainy season 

" *'“* SeaS “ f ° r hurald «•«». I" case of top wor^ 

*. the branches should he cut hack in the month of 

3 111317 f r ?ottln « ^ sprouts. The shoots will ho 
ready for budding or grafting m the onsuln ^ 
saason . y 
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22.3 


22.4 


22.5 

22.5(a) 


Pr ^£ all t *i/n g • 

i. Css *aip prunta, saw t ?et cloan ^ ^ 
cuts. 

ii. iSVuid selppHnj , 

-laotin, too young or too old plants frr 

rejuvenation. 

Hi. Bo sure that there l s an active ?rulrtn? 0Gn , ltlc 

sultablj sci “» »~d IS available at the time 

Material a required « 

i. Pruning sa yj 
ii. Secateur 

iii. Budding knife 

iv. Grafting knife 

v. Polythene sheets of 250 

vi. Chisel 

vii. H-samer 

viii, lute string or coir string 

ix. Grafting wa^ 

. Procedure • 

Choose the right time for this operation. 

- Cut the nain stem of the plant to a desire height 
or cut the nain branches in stages i.e., when one 
branch is rejuvinated the outer is out. (After 
cuttin?, new shoots will appear. Blase new sheets 
are utilised fur budding of grafting with suit¬ 
able superior scion wood brought ft on healthy, 
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ippearing 


k 


viroirois, disease free and regular bearing • 
trees). 

- Prepare the scion wood on the mother plant a 
week before by defoliatin'? the leaves. 

- Paste the other cut surface with graftin'? wax or 
Cover by a pulythene sheet and tie firmly. 

- Cut all branches JL’v '. from the main tree from 
time to time except those budded or grafted. 

- Protect the salon branches and take full care as 
in future they will convert the plant into a supe 
rior productive one. 

22.5(b) Crown grafting i 

- Choose the light time for this operation. 

- Select proper tree for rejuvenation. 

- Cut the main stem of the plant to- a desired height 
or cut the mein branches in stages i.e,, when cne 
branch is being rejuvenated, the other is cut. 

- Give two perpendicular parallel cuts at a dis¬ 
tance of 2-3 cm with the help of chiesel upto 4 
to 5 cm. Ihis type of cut be made at 3-4- places 
around the stem depending on the size of the 
trunk. 

- Defoliate the scion 8-10 days before grafting, 
retaining the petiole portion. 

- Mako a slanting cut of 3 to 4 cm at the lower en 
of the cut. 
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- Make another cut of 1 cn on the ; opposite side of 
the cut. 

- Insert the scion stick in between the bark mi the 
flip keeping the Ion? cut facin ? the inner side, 

- Tie the coir tight all round the bark to keep 
the scions in position. 

- Apply grafting wax all over the cut surface of the 
crown and over the wrapped portion. 

- Provide partial shade to the crown purtion by pro¬ 
viding a thatch over it. 

22.6 Observations i 

The pupil should record the followin'-? observations : 


Plants Method Date of Date of Date of No.of % of 

rejuve- of pro- cutting opera- sprout- plants pi-ants 

nated pa nation the tiun i, ing of success- succ- 

(Nu.) full owe 1 plant e.budd- the fully essfull: 

ing or scion rejuvi- rejuvi- 

grafting nated nated. 


22,7 Expected behavioural outcome : 

The pupil acquires the following abilities to : 


1 
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22.8 


- know about the various methods 
involved in the rojuvenatin 5 of 
old man 15 c trees ; 


Grade 


- select inferior and unproductive 1 

1 

old trees for rejuvenation ; ' 

1 

- select superior type of trees to » 

1 

• supply bud wood ; » 

1 

- rejuvenate a tree by a suitable » 

1 

method. 1 _ 

The teacher should evaluate the pupil for the 
above abilities. 

Questions : 

i.Why rejuvenation is necessary ? 


ii.What type of tree should ber selected for reju¬ 
venation? 


a 

ill.What should be the characteristics of a tree f® 

if 

which scion wood is taken ? 
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iv.Nano the various methods of prupagatiGn you have 
used in the rejuvenation of trees " 


v. What care should ha taken in performin t various 
propagation method ? 
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Dear Teacher/Pupil, 

We are happy to place this Instructional-cum- 
Practical Manual at your disposal with the hope that it 
will help you conduct some of the practical works pres¬ 


cribed. in tho 


syllabus 


or practices necessary to gain 


thorough vocational expertise, 

‘The Manual docs not conform to syllabus uf any 
particular State hut includes most of the Important 
activities common in syllabi of different States. This . 
is an experimental edition with ample scope for further 
improvement through feed-back from you. We solicite your 
active co-operation for tho improvement of tho Manual. 

After having used the Manual for a year or more, 
kindly read the appended questionnaire carefully and writ 
down the answers precisely and exactly to-the-point. Use 
additional sheet of paper if the space provided for is 
insufficient. Fold the questionnaire accurately and mail 
it to the following address : 


Dr.A.K.Dhote 

Programme Coordinator 

Department of Vocationali-zation of Educa 

National Council of Educational Besearcn 

and Training, 

Sri Aurobin do Marg, 

New Delhi- 110 016 . 




.QUESTIONNAIRE FOR THE TEACHERS 

INSTRUCTIONAL-GUM- PRACTICAL MANUAL ON _ 

;A. Name of the leather 

(in block letters) __ 

B. Name & Postal Address 

dff the Institution_ 


G. i. Qualification 


ii, leaching Experience 


" Hil. Professional or Field Experience 


Do -the 'activities covered iiu-the .■ .Manual-^tEveln^ 
expertise in..the., students^?. ^ 


- * >■ , •« 

*• 

^List-ihe. .activlties'lr eluded- in-tires •“Manuai^hinh,;, do-ntrtr ■ ■ 
figure in the syllabus _ 


-r 





i 

I 



(ii) 


4. List the activiiiss prescribed in the syllabus but not 
cofered in the Manual. 


5* hist the vocationally important activities which are 
neither included in the Manual nor proscribed in the 
syllabus. 


6, a) Does the relevant infonnation given under every acti 
activity 1 ?^ enoug ^ ^ eorG tical background of the 


xes/j.No 


b) ftivity units where relevant infoj 

matron needs further modification. . 

4 





(ill) 


7. a) Does the relevant information contain any factual 
errors or inaccuracies ? ^ 

Yes/No 

b) If yes, give the details 

Activity Unit Error/Inaccuraov Should read 


8, Did you notice any expressions/sentences in the manual 
■which do not carry precise meaning or information ? 

If yes, then give the details : 


Page No, 


Expression/Sen tence 


Would be more 
’A ppropriate 




Civ) 


9* Are instructional objectives portai)i.in; to each 
activity unit rations ? If 'i- t list down the ; 
irrational, irrelevant, or vam.-e ones, 

Ac tivity Uni t Ire- tional/? r Kievant/Vague 

Objec tive_ 


4Or"0cres' accomplishment of the activity units result in ; 
realization of objectives in terms of behavioural outcc 
in the pupil? If not point out the behavioural outcomes 
mentioned in the manul, which you feel'are difficult tc 
' - achieve through a particular activity unit ? . 

i 
( 

Behavioural outcomej . 


Activity Unit 



(V) 


11, Is the procedure for activity units well sequential ? 
If not point out the discrepancies along with your own 
observations or suggestions . 

Activity Unit Discrepancy Observation/ 

__ Suggestions 


tbBm out. 



T>i sp,yGpRiicy/lnaccur&gi 


O y our uveroll opinion about the Manual w ^® h SJ ? 8 
3 ‘ Seful in the effective improvement of-the manual. 



SUSTI OWN AIKS IDft JHE PTTPTT.,q 


INSTHJCTIONAL-CUM-PHACTICAL MtNTJAL ON _ 

A. Name of the pupil 

(in block letters) _ 

B * WaJrl8 * nd address of the school/cullage 


C. Class_ 

D. Meclimn of instruction_ 

1# ^ii^„^ e 4 - P ° rt i 0ns of the Manual which you found 
difficult to understand and give reasons. 

Activity Unit Proption of the Jext Difficulty 
- ---experiences 


2 . Mention the places ■where you found the language to be 
difficult. 


Cli) 


3, Point out the figures/illustrations which do net help 
in understanding the topic/thomo* 

Illustration No, Your observation s/difficulty 

. . .. - __ 


Can you conduct the activity units yourself with the 
help of this manual ? 

Yes/No 

If not, point out the portions of activity units which 
need further elaboration or explanation, 


ictivitv Um‘ t 


lotions to be pinnated 



(iii) 


given in the Manual 
useful to you in the 'examination ? 


Yes/No 


Ito you know the 
you take in the 


scientific reason behind steps that 
conduct o«f different activity units? 


r* 

Yes/No 


Your overall candid opinion about the Manual. 



